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Perchedan the continental divide at 18.200 feet io the Peruvian. Andes, writer- 
photographer Loren McIntyre climaxes a year-long survey of tne ‘mason, Do 


ninpeink schenitically the rivers mast ilistant source, be hae beamed! with an inter 
American Gewletic Surveys expedition supported by the Natierial Ceongerigaliit 
Saciety, Here, ot the farthest point in bis quest. meltwater from Chee: sraepya' gat Tire 
fert tnckles down to a tit loWie to stort the Amazon on ite majestic out 
Rancite the River Sea's six-tation system af titwtaries, McIntyre recorded the 
cwilthy chanding face of the entire Amicon renin, As reper hevims below. Lom- 
ma Linge | poral. of the ¢reat Over ane the continent whose heart tf three, this 


hawe alec bring: to members a richly detailed), dauble-saded map of South Amernca. 


The Amazon, untamed titan 


of the worlds rivers, flows rich in mystery and legend 
across 4000 miles of South America. 


Countless tributaries 
of many colors 

and unfamiliar names 
swell the River Sea 


On its way 
to the Atlantic. 











born in the cloud-piercing Andes, the rivers western 
bastions of wilderness. Despite four centuries of exploration, 


SF oo 





headwaters plummet and churn through one of earths last 
huge tracts of primeval beauty remain unknown. 








Braiding a verdant floodplain. 
the river carves a maze of 
meandering channels, constantly 
changing and often uncharted. 





Where waters merge. 
the silt of Andean 
highlands dapples anc 
Poils into a slow-moving 
flood of coffee brown. 

















The black-water Rio Negro and the brawn Aruaton join 
at Manaus above! A muddy. sit-banked offahoot af the 
Amazon's main channel projects mto the blue- water 

Plo Tapa jos fright! year Santarem, Brazil 
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Jases of civilization. cities and towns 
the worlds largest rain forest. Yet the Amazon 


by nature, its vastness dwarfing 
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OR SHEER EMALE SN SITY, the Arnui 
yxon 1s incomparable. Its volume ecx- 
ceeds the combined flow of the mext 
cleht largest rivers on earth, Rivaling 
the Nile in lenvth, itis sixty times ereater 
In discharge at the mouth, AL masimium 
Hock, it pours eieht trillion eallons inte the 
noah every cay ereugeh to Twrnish two 
hundred times the municipal water re 
quirements of the bnited Siutes, of (went 
times its total industrial, farming, and 
Dower Heecs 
~eckine pf name to evoke the ocemnic 
aac of the Amazon's vast complex of 
walerwavs, Portuguese explorers called it 
(J hig Mar, The River Seu, 
Whereas the Nile has ne tributaries for 
its final 1.450 miles: the Amazon gathers 
ARTICLE AND waters alone 1s whole length from bun- 


irede- of jesiier streams. samme 
PHOTOGRAPHS BY Greds:.of leeder streams, same : 
the Mississippi, Curigusivy, the tobutary 


LOREN McINTYERE rivers, with féw ‘exerptions, tun brown 








arver than 


Market-bound Colombians fight Devils Cataract on the Vaupeés, « Rio Negro tributary, Attamed 





from the west, black from the north, and blue 
frei the south, Tes 
stream milk chocolate in hue, vet purer chemi 
colle than minst Lap nterin the United! States 

Almost 14,000 miles ob Amazon waterwirs 
ore noevicohle, ane several milbon miles of 
IT pe § sWilltipe: and 
woes, offen concealed by overgrowth) are 


Nivree Into @ Mn 


(passages through 
ponetrable by cainoe “Tt s a marnion—a mie 
that only God could figure aut!” Frances 
de Orellana + supposed to have complained 
Phe one-eved conquistacdor became theAma 
ron's first explorer when he crossed the con- 
linent downriver in b5d2 
For a while Maranon wos the river's pre 
But Friar Carvajal, rellanu’s 
chronicler snd first tut mot least of the river's 
tellers-of tales. origmated the name that en 
lured when be reported attacks by women 
warriors like the Amaztons of Greek myth 
Today Marathon denotes o 
Peruvian tributary laden with the Andean 


ferred mime 


maurniticent 


silt that eivesiall the brown-water rivers (he 
muddy calor Callecting runt! from a spéc- 
tucwlur array of snow peaks, the browd Muara 
fon narrows to 100 feet to squeeze oul of the 
Andes through a gap called Pongo de Man 
Cateway of Fear. [t spills onto the 
fatlands an then snakes eastward to the 
River, Where the two 
cleanly but tangling like embattled boa con 
ari (ors—ihe tWo-mie-Wwide mun stream 
takes the name Amazon for its final 2,401 
miles to the Atlantic 

From this confluence last vear | traced the 
farthermeost source of the Amazon vet dis 


eeriche 


Uravali FctT3i— nit 


covered. It lies up the Ucavali’s chief head- 
water, the Rio Apurimac, and beyene—4, on 
miles from the River Sea's mouth, (See map, 
andl the supplement map South 
America, distributed with this issue 
Previous expeditions to. Amazon sources 


Pacts ari Lh 


eooner Or later Went astray by lurning up & 
lareer fork of the river instead of pursuing the 


f 
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to the rivers moods. this family ekes out an esistence on o farm beside the swilt watercourse. 











longest branch. Tn my quest [ would disre- 
gard relative volume, which varies with the 
aasons. National Geographic cartographer 
Russell Fritz and I had located the mest re- 
mote rivulets, with the help of excellent 
Peruvian Government mups prepared from 
aerial photographs anc ground data guthered 
hv the Inter American Geodetic Survey, 

In Peru the tAGS was orginizing an expe- 
dition to the Amazon source region in the 
southern tighlands. | joined the party as 
National Creographic Society representative, 
the trip would be a rare chance to explore 
Where no man hadl set fot 

Victor Tupa. who directs AGS field parties 
in pinpointing locations and vwenfying place- 
raumes, outlined the expecdition’s plans: “We 
will drive to Cailloma, $3 miles north of 
Areypuipa, About 20 milés south of the town 
lies a semicircular rampart of the continental 
clivide. All that trickles from the inner rim 
joins to form the Apurimuc.” 

“Victor, | hope you'll climb with me to the 
origin of the most distant stream,” | urged 

“With my waistline? Whoa, that's over 
17,000 feet. well abowe the call of duty” 

But Victor did reach the source, ot the endl 
of a rope led by Richard Bradshaw, with me 
safely in the middle 

My friene Richard, a British metallurgist, 

ib abo @ skilled mountuineer. On the long 
hier from Canlloma te the southern enc of the 
plateau, Richard and Victor backpucked tent, 
stove, Ife AXES, CrOMpons, ropes, pots, and 
food, while my shoulders sagged onder oere 
camtras, compasses, ane altitneters 


Thin Air Adds to Climbers’ Toil 


We camped on o spongy meacow where 
five brooks converge to form the tittle Lio. 
queta River, farthest tobutary of the Apuri- 
mic. Sext cay we climbed to the crutnbling 
erect of the continent, where abmespheric 
pressure measures only half that of sea level, 
During comme months deep snow would 
cover these heichts. but new, atthe end of the 
diry season, some were forested with waind- 
curved spares of ice, other ridges were bare 

Acrial photographs taken 19 Years earlier 
shoawed numerous vlaciers here. Almost ull 


Midway between bwo cultures, a 


hacl evaporated: Atone point | was wonder- 
ing whether so barren and lofty o moonscape 
existed anvwhere else on earth, when surl- 
dently a herd of vicufias fled before us over 
the divide, kicking up dust where o glacier 
had ina few years-aga. 

On October 15, 1971, we reachol an ice- 
edged ridge above Carhuasanta, longest of 
the five heacdwater brooks, The Indians call 
that 18.206-foot summit Choquecorac. There 
Victor staked a Peruvian flag and the Lacs 
plaque (page 445) 1 planted miniature: Na- 
tonal Gecovraphic Society and United States 
flags, Richarel hotel o tiny Union Jack. 

A thewsand feet below the ridge we aghted 
ilake, ite crust of ice thawer) by the midday 
sun. We clamnbered down to quench our thirst 
with its transparent meltwaters. Here at 
17,220 feet was the farthes? source of the 
mighty Amazon—-more a pond than a like, 
just a hundred feet across 

Victor named the little lake after me, more 
or less in fun, knowing Tt may not-alwaws te 
the most distant water of the River Sea. It 
could disapy ar in asingle season. The Anees 
dre new meuntuins, they still buckle nnd 
brenk, and calac lysmic landslides often shat- 
ter the stillness of the peaks. 


Tunnels Will Divert Water to Desert 


Man's brusque hand also alters the land, 
Before Columbus, the Incas civertedl civers 
to brrigate Andean terraces. By 1985. a mas- 
sive dio will silence the votce of the "Crreat 
Speaker’—the Inca mening of Apurimac— 
at the tlefle from the Callers highlands 
Where its torrent begins to cul & canyon 
towurd the jungle. Tunnels will tap the head- 
Waters ind Send a flow 43 miles under An- 
dean crests to provicle electricity and to 
irrigate nearly 150,000) acres of Pero's rainless 
coast. If all the upper Apurimac should thus 
be diverted, the quest for the source af the 
Amazon might have to begin dll over again. 

But not lone after our expedition, (ving 
with Perusian Air Force Maj. Mario Sanchez 
Moreno, | verified that Laguna McIntyre was 
stil there We were spending a week on peérial 
philovraphy of the Aywrimiac 

(Continged on page dad) 


Machines tribesamon somberh examines beet ann: 


age to hiker crap, Permanent fart were treed) by missbonaries de the first ateye in the transi- 
tion of these Peruvian Indians from wanderme humters ate gatherets to Settled tillers af the 
coil Les fortunate Amazon aborigines have failed to survive change and aggression; in Hrizil 
alone, more than a third of 240 kewn june triltes have become exting! in (his centaur 
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: Nas TR! a by geography — and sometines by 
h <hr Be yy Aa ys bag a dariened 
eg n, fi ; tea steeped too Jong, From the south they 
ch wi 9 Country sod ps lyr the sky's » 
arm wilt nailt of Andean highlands. 4° ; 
1 hty inain poring ait } 
he ¢ rock aNd apenas 6 VE FN E ZUE L A 


ae of 


ance dave Ea i wh th ved 
ertnencut Be ee cance! 
| <é 


, inte rata waterway, the Amragin wipe t io wield Coal? : 
affi ‘by Bratif’, Emperor Dein Pedra iin tee Vestal of = 

aay nation map withert rectrichen, ascend bath 

fa yritrier of the Amaroo’y he: thea er 
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Aca dotied cf competing fife forms, the Amaron fegiah yidlds ty 9” 

ne other. Eoglih naturale Horry Walher Aates.a center y aio 

RecHwEred an emaring (472 specs 0 Bh area, df whoch # oo 

rene her toa ccence Today tie dinowh total eaeteds 100,000. Plant 

ipecies by the thousands interminglé to expierantiy that no sgtad 

fart: of mastefabie timber curtin ted Mullion equarp oir of 

An fevest; Waters teem eth coumblen ras] of Fgh come 
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hare covered the areg millions of peari agar: 


STEEL) Slat ETS 2 ee 


The Amazon af Gbrdoe— if? miles wide and 200 feet deep — 
handle tem tienes the siden voluene af Vicksburg, where 






bhat revere Gord ef a mide eade and 70 feet deep 
ge — Source of Arar 
220. Ft aber wafer ge al Miceinnppe 







#160 ft aoe oe eva 
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Rampagiog down Andean mountaimude:, Amaton waters drop 
ae meerage af 273 feet every mile in the fest 600 ondles, then 
only threw inches a mile an the remaiming journey to the ma 
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WWeeta ef the River Sea face a Ince Hioee-fcrthe fie coe of 
Phe contiguous United States A hoge frechwater lake may 
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Solemn chief Rikiiwh 


Leet 
reel 
beni 
Tratat 


ae! Tepes 


i: fe 
fie stall 
hewrlbearel 
pinases. “A 
etl [melio 
eo try then 


Phi 





After resighting the Amazon = source, wi 
skimmed far down into the awesome Apuri 
mac fore, aver amit deep, where no vessel 
could survive the river's turbulence. [ won 
cered) whether we might see remains of thi 
nee suspension bridee that hac é7annedd th 


We did not, but 


When we Iinded nema swittimotuntall Hrein 


lreweey forge ti cent tre 
east of the Apurmiac, we cliscoyvered a bride 
that cannol fall down. Miachimetea Indians 
aid Gent tall 2p plines from posite banks 


feed Pik cl he rd itive relareurs tie torrent, ine 


roe i , I! 
Woven oO Dbher lootnath over the Trunks. Be 


centh: an S0-foot bridge there tied broken 1 
j 


the miactclle cod 
ln the clearing of the Machiwuenga vllace 
Children came manning wa we climbed out of 
iri? iitic hire reline ees We hod to keen 
Our handsfree so that ten boys ancl iris cole 
tach theniselves ales Hones to fac of u 
one to whiner, toéescort us to the chiel’< house 
The | nimitive Machipueneus have no Aa fe 
nae, WoL even secre’, offe4s, SW lent evacl 
voungsler ao Spanish name, like Maria ani! 
Rebtlolfe., Tn its 


i F 
lar escape) the complexities of 


tolation., thi willage has so 
Wirusing 


civiineation that beset most rumele tribes 
Mountain Indians Strueele in the Jonele 


Althoudeh the [news done their clescencdants 
ibhorred the jungle, overpopulation i crow 
ne Antena Incdiins off ther rocky hiehlaned 
farms: into the brawn-wiater. valleve: Still 
Clad in thick woolens and hindered by age 
olel farming. practices, they compete for iu 
Fie hiliswies with more sophisthemterd pour 
Lrictign settlers fron cownriver (paPe wh 

Because the upper river courses are stecp 
idl finned by the thickest af the Amizoan 
most mucritan inte the brown 


t Tes 
ran jorests 


5 , ik 1 |. stelle clog a i j 
iWinict hl Li ‘Ss LCS Pe Awlention curs 


AToieh open new lames. Lhe first gud mow 
Ty = pf 
; a = F _ 
Trenaicat of Nese TH Peru Y/tepaiic nine 
rom Journ to | Tha aT ' 
Irom Lamm to PEELE Cal 


i ; . ; 1 
| firéet traveler) tt op 1947, <hortlv alter il 


| 
4 


pe rhe qd T | . iriy took cla y Ws [art 5 i 
bev la | niet i| i 1fi,i Ae owtl summit 
attled perniousiy down the eastern escarp 
nents, and mired in jungle ruts. Then, after 
I miles of pushing and slithering, the car 
emergzed Drom the muck iuntto the crateres 
treet= Of Pucallow, a thatch-rool lumber ane 
[rading town, Painted Shijibo indians. suver 
Pnaments piercing ther lower tips slic [HOES 


Ly monkers on street corner: 


I stayed at the jungle base of the Summer 
Institute of Linguistics, six miles outsice Pu- 
callpa, overlooking bhogk-shaped Lake Yari- 
nacocha The institute, then a-stmall mission- 
ary grip dedicated to translating the Scrip- 
tures inte Indian tongues, shared the lake with 
Shipibe tisherfolk, friendly porpoises, and Joe 
Hocking, on old-trme missionary settler: Joe 
harvested the lake for what be called “pure 
protein,” to raise giunt grapefruit and chick- 
ens: the neat and bones of calimans—which 
look like alligaters—oooked, chopped up, and 
taked over a severn-foot skillet until dry. 

In 1953, with both a better car-antl an im- 
proved highway, Il again drove from Lima to 


Pucallpa—this time in only sixdays. stopped: 


at the village of Aguaytia on the river of the 
same name to look for a young Cashivo chiet- 
lain who had been bitten by a deadly fer-de- 
Jance and cured at a clinic in Lima. We had 
become friends while he was being treated for 
the snakebite, anc te asked that I someday 
photograph his family. 

I found the chief camped on o sindbar 
with his two teen-age wives, and I snapped 


the. family pictures. But he wanted copies: 


mailed to him! How? Emptying his basket of 
manioce bread, armadillo roasted in its shell, 
and a Dick Tracy comic book, the chief took 
out a cellophane-wrapped package. I still 
treasure the calling card be handed mez 


Washington Bolivar 
Jet de le Tribis de foe Coshive 


Agwiytic - Via Chesebilln 


By 1969 the ‘Frans-Andean Highway was 
mostly paved, but not Pucallpa’s streets. With 
60,000 inhabitants, the city had little running 
water except the afternoon rains. The Ucavali 
hac leit. town for a new channel o mile away. 
The caimans had vanished from Lake Van- 
nacocha, and the porpoises were leaving, 
seeking surcease from swarms of peka-pekas: 
improvised outboards with lawn-mower type 
motors on dugouts. The linguists now worked 
in 36 Peruvian villages and had more than 
2300 missionaries in 23 countries 

In 971 TF found tinguist Jeanne Grover 
working with civilizecl Aguarunas near the 
Peru-Ecuador border. 1 told her 7 planned to 
visit “my Aguarunas—a group at Chiriace 
on the upper Marafon. Fifteen years back, 
these onetime bheadshrinkers bad stripped, 
painted, and Initiated me, then sent me to 
hunt with blowgun and darts. Jeanne at that 


Amazon—The River Sea 


time had lived among them for three years. 

“Den't go,” she now warned me.“ You'll be 
disanpointed. A penetration road cut throwgh 
the ares and a wave of settlers swept up your 
friencs, who then put on pants, cut their hair, 
and melted into the scene. Sad—-lD had hoped 
they wouldn't abandon thelr culture. But they 
adjusted quickly. Why, my Aguarunns here 
are letting their hair grow long again, to 
het with int” 

Later ] stopped by Aguaytia and found no 
one who remembered Washington Bolivar. 


River Navy Makes Life Brighter. 


1 journeyed on, 600 miles down the Ucavali 
to Iquitos. Situated just below the point 
where the Ucayali and Maranon join to be- 
come the Amazon, Iquitos was, a century 
age, a garrison Village. Today it t= a metrop- 
ols of 76,000 inhabitants. Ocean liners 
steam 2,300 miles up the Amazon to dock 
regularly at Peru's “Atlantic seaport” 

IT staved there at the fine new quarters of 
Adm. Guillermo Faura, commandant of Peru's 
river gunboat fleet Aciniral Faura and | had 
heen shipmates in the late 1940's, when I 
served on detachment from the U.S. Navy as 
aunnery advisor to the Peruvian Navy. 

The amiable admiral recalled) how Pern’s 
Pacific Fleet personnel used to dreacl Iquitos. 
“Othcers in disfaver were banished to the 
river Heet to scratch their chigeger bites and 
broil in the heat. Then, thanks to that sur- 
mus LST your navy sold us im 1951, Iquitos 
hegan to pave her streets.” 

Lack af rock in the upper Amazon region 
long hitwdered Iquitos’s growth. The LST 
loaded 2,500 tons of gravel in Callan, on the 
Pacific, and sailed through the Panama Canal 
and wy the Amazon to Iquites—a 7,000-mile 
yorage between cities 650 miles apart 

“Many Iquitos families still treasure keep- 
sake stones pilfered from the shipment before 
paving began, That trip from one side of Peru 
to the other initiated our nawy's civic-action 
policies,” the acmiral said. “Now 80 percent 
of our river Acet operations aim at civic het- 
terment Warships deliver construction equip- 
ment and-school supplies, We converted the 
runboat Vapo to a hospital ship, We even fix 
civilian radios and generators.” 

The city exploded with excitement while | 
was there, Last November 146, Peruvian drill- 
ers struck. oil on their first try, west of Iquitos: 
City fathers declared a two-day holiday. Pa- 
trades filled the streets a gunboat fired a 


465 





7i-eun salute, to the deheht.of the children Bolivian pioneer carve a honmetedicl 
lining the share nlongade new Highway | near the Minor 
Just below Iquitos, the Rio Napo joins the River (acing page) Their government 


fader to develop uncer poapilabed low lates 


oiier (ree lone tu thow whe will work it in 


Amazon, bringing the waters al Ecuador's 
Curnray as well, The Curaray’s forests cor. 
ceal hundreds of ferce Aucn [ntians, whe 
excl the cot of shiving with spears, There, in 
oOo, J reached the outpost of Nhes Rachel 
saint, an almest legendary linguist mission 
ary Wiho was then alone in wuce termite. Aly 
etilwart, tough-minder), friend looker aldes 
thon her 54 vears; she wis deacl tired from 


Bravil a sprenite network ot Uhstiayias tiie 
abtrawted several oillien settlers to the Aime 


ron Tegan i the post cw ela 


combating a poll epicemis 

“Lon t make any abrupt moves,” Rachel 
warned. “Remember vou're an ahen presence 
among these fivhtened peoile Thev react 
violently when disturbed The pole epi- 
demic has upset o group of forest Auco< whe 
jist arrived. They blame the witch doctor for 
the deaths from the disease and spenred two 
members of his tamaily to death.” 

Rachel appointed (wo Aue @x-Wwarnors as 
mv hedveunred: “Kimo and Dvuwi were two 
of the Indians who killed mv brother ane 
four other Americans, But they're Chinstians 
now. Auca custom demands you visi evers 
hut th the village, Kime will go inside with 
vou and Dviw) will watel cutsice 


Wissiongries Die Rather Than Kill 


In 1956 Rachel's brother, pilot Nate Saint, 
amd tis fellow missionaries danded on a beach 
In Ath COUNTY, expecting a pewceful re- 
ception wher months of cautious Aprniech 
Ln niradropping of gifts. But five Aucas ut- 
tothe Thoweh Nate und the others were 
armed, they just kept fring int the air, The 
Aucas speared them ome gtter another, Then 


thes lisse i the “wood hee, we hey i altace LR, 
Awate 2 litth Vwellow sirplane ed), 


Rachel and the widow. of one of the mis 
donaries bern converting Aucas to Chris- 
Lime. Later, working alone, Rachel won 
over many more, including the killers, partiv 





becuse of the exiumple of nonviolence 34 by 
ihe five Amencans who clied on the Currant 


Hoadman, spare that tree! A construction 
supervise: 's admiration for this §St)-fewst 
mo BeAulted in this brie! but serene split 


beach. Then the 1969 polio epidemic tuok 16 
lives and tightened 28 of Rachel's hard-won 
ries back into the forest av Bolivia's Highway 
Polio rure alone the Amacon, but meaeles 
has Wis) Gut entire tribes, dane muularia is 
Wideepread TChough Jeprasy is dreaitecl, 
Hheusaneds of affflictec!l people circulate [reels 
be AVverine Communities. but seriously aftrcted 
PATER rerer to ive in 1 PORE TTS 
| couldn't find a boatman willing-to Jand 
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Heviewing onti-gucrrilla hocties, a sy 
cial fore of Bolivian ftanerrs conduit: 
maneuvers tear the Brazilian frontier The 
unit cantured revolutionary Che (iawevarain 


a 14h? hatile with ineurents 


Workimen dip Louvers (ram o best (a il 
if Gleck eld ot Peru's fret maior tal strike 
in the jooelis A: tag-tlay orlehration marker! 
the Swovermber Lo7) dikeivery, Peruvian 


iit for the Lie 400 near litt thet riheen 


boring Colombia antl Eeuacdor are deriving 


LPuceri recemels ciseot ered Takata iil Fact leds 
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me at San Pollo de Loreto, on the Amavon 
Let py liqueters Mut one claws | hitched a rule te 
b hvdroplane with Father Guy Gervais, who 
(ies rescue missions for an organization called 
“Winks of Hope” He dropped me at San Pal 
lo along with medical supplies for six French- 
spcaking Ciunaclian nuns who help ron the 
leprocarium for Pero'’s Ministry of Health 

Lhe pithctied colonists eV rrn riucrse 
were literate, excellent hosts, and remarkabl 
meolute. Professional hunter Carhos Valder 
rand Lopes clint let proeréssive loss al 
fingers anc feet deter him from joursuing lis 
files work. Whany an evening he strapped 
[Tennis shoes to fis stumps, gripped a fash- 
light m hits teeth, wired a shotgun to his 
ehouicer, and win into the jungle alone. He 
often baeved a wild boy 

SHiurdav night of the town hull J ent owt 
o dance with Sister Annoncinade, who, like 
all the nuns there, wore ordinary dress. A 
tri caller) dos Sufridos wis sinzing 


ff only view ont thers 

Wow? erent Nel we on fer 
Have hearts and wre owar 
Of low and really care. 


“Ther phwsical discomfort is bearable: 
wil réjection infinitely more painful 
esicl Sister Annonciade. “That's why we're al 
the party. T newer learned how to dance back 
home in Sew Brunswick. But [mm learning 

The sisters lent me oa fost speedboat to 
reach Leticia, Colombia—tiy next stop down 
the Amazon, where Colombia, Brazil, and 





Peru come together Over the vears, «ome of 
my best moments on the river have been mi 
seven visits with Leticia’s lewling citizen, 
wlike Tsalickis 

Mike began collecting wildhie 40 vears ago 
mn Pri. Ae wes then an Bagle Scoadt with 
103 merit bodes. Now he collects and raises 
Anos: for xaos pnd research, mecluchine mist 
mosets and monkevs shipped to the United 
States for henatite- and malaria-prevention 
studies. Alike i4 also famed for wrestling ana- 
condas panel wuicdinge <afans 

When lo grriverl, Mike asked, “How's Chi 
Chi dondzin Virginias Chi Chiis the wild ca- 
ctin monkey he guve me three venrs geno 

Losing her jungle wass.” [| answered 
“With nothing to fear, she sleeps like a child, 
lolls in her hot bath, then watches TY alld Li, 


For mien idiot Wike are (hi Oh in! [lage ; I 
| eels 1 Ee rere im LO Tih Th peat A Lot mm Ali 
Auetet (70 SATO AL Cae APH 


Wastin on coor, no fess. Sie coo gt her fi 
vorites, especially Fal MeMuahon, and scream 
ik iva) gues and Cat-feat) ale. She laters at 
P | 7 LE | 
natioils, pedo coure she hates to eo ty baecl' 
Mionkevs ore the roost visible animuls of 
the (inele and achicl source of toed for prea 
i Qr Li ea i i J 6 “Tk : artes 
Cotes, WCHL Che SLPCURVEE Tie Tin re are ne 
tread animal herds, ae tn Africa, and no hum 
east? (the lpr, weighing i to 500 pounds 
; 
is the lorcet), None pres on man 
Bar cxplorers clive! of starvation Jor |e 
of goume, vetmuch of the Kiver Sens ponula 
Ton lias UY Tne. ae Trapping Wiis 
lor Mites of fond Despite new conservation 
milli r - 
aws, muilions of gums are taken wearls 
- Fi E ss z 
in¢lucding tens of thousond. of jaewuurs spe 


Li loks. villued lio theit ral | 
Forest Tobes Face Inte Histaurs 


Turtles once neste on beaches everywhern 
nocrnturm geo the pioneer Amazon naturolist 
Henry Walter Bates reported that riverfolk 
tlhered at least 48 million eves a voor. Onks 
hwo cecsecli oo lhe waters swarmed with 


many caimans that m one veur news hive 





million hikes were exported from Brazil's 
Stale of Amazonas alone. Now government 
Controls seck to res (rici t hie Slee lt HB! 
time: hy (oo overhunbing hed reduced the 
take tor all Braz to a mere 400,000! 

But of all jungle life. the Seches roost ¢n- 
fancered by man is thot himself the forest 
lndian, Hia numbers were never eteal, two 


million, perhaps, when the Europeans 





rived. Today afew thousand survive, whils 
most af mankind multiplies. Even in Brazil 


where er trninietil brie nT ati ence. 


Leprosy cripples the hands but mot thi 


spirit of Manuel Rocngoes, librarian at (tiempot to orotect the [ncigns, outside influ- 
Peri son Pable de lioreta One in even : ' 
- LSA Fis Mo EYL are HRB FS. Ait eee ra : been aLiaattopliis MN 2A) tribes 
aitictwn. Research bas dispelled the meth Known in 1000, 87 have become extinct, and 
thot leveees hiehi: cCeopitogrbeonse: piel bene cmd iA can Still be clussified os-isolated 
broweht repeal of laws requirine the yuaran- Until Jolin B. Dunlop invented o practica 
bine ot pallets. Many, however, choose ta rubber tire, tribes hidden in the deep junel 
ln in leprosariums like San Pall ir the cated the fate of other Indians But with 
Hipany i fellow suftenes mounting demand for rubler, thotwsnnds 
Were Captured and pul to work of qunpoint 
fo tap the scattered trees of the virein uncle 
since Indians seldom adjust to forced labor 
any perished 
Ay 1910 the price of a pound of rubber 
Presi hen Se [ri ae | il demir fot evra 
tiers, fubber gatherers, brought workers 
from northeast Brazil deep into Inco tern 
Lory The tnbes were further decomated by 
fucirilla wartare with these outsiders, a Wi 
= by Old World cliseuees 
a : Woanohhadl Ocopraphic. Ch fader POF2 


Genocidal pressures eased when the rubber 
boom collapsed 60 yeurs ago, Cheaper rubber 
from Malavan plantations plunged the Ama- 
zon's wild-rubber trade into a depression 
from which ft never recovered, In 1942 the 
price bottomed at 2), cents o pound Today 
the figure ls obout 1S cents. 

The main artery of the boom was -the 
Madeira, biggest of the brown-water trilyu- 
taries, which rises in Bolivia ane sll traffics 
in rubber from there. Its headwaters flow 
from 21,000-foot peaks bordering Lake 
Titicaca. from mining tunnels in the tin 
town of Colquiri, and from culverts onder La. 
Paz, capital of Bolivia, to join the Amazan 
below Manus tn Brazil (mays, page 46). 

Roads from the highlands now couple with 
lowland rivers to provide landlocked Bolivia 
With an Amazon outlet. Near Bolivia's north- 
ern Op, where the Madre de Dios, Beni, and 
Mamoré join to form the Madeira, black rock 
eutcroppings create impassable rapirls. At the 
portages, rubber barons once set up henel- 
quarters of their private empires. 

For two million British pounds and a 
ledge to build a railroad around the rapids, 
Bolivia in P0048 ceded! 37,700,000 acres of clis- 
puted rubber-rich jungle to Brazil. From 1907 
to 1912 American contractors used 21,717 
workers from 42 countries to construct the 
“devil's railroad”; approximately one worker 
a day succumbed to Indian attacks, beriberi, 
malaria, yellow fever, or multilingual brawls. 

The first 227-mile run “from nowhere to 
nowhere” was mide m 1912, The railroad 
never oot out of the red, since its inaugura- 
lion comeciced with the collapse of rubber 
prices. Now an all-weather highway carries 
neurly all the freight 


Old-timer Recalls the Legendary Rondon 


Recently [ boarded the rickety wood-burner 
at the upriver “nowhere,” now the busy port 
of Gusjara-Mirim. Brazil, on the Mamore 
Two bene-bruising avs later 1 got off at 
Parte Velho, Brasil, the “nowhere” on. the 
Muadeita, below the cataracts, a major hub 
of tiver, road, and air traffic, 

There | found a survivor of the 1907-1912 
otdeal, Manoel Lavurentino de Sousa,-still un- 
howed, his hair still blond. He led me to the 
gruves of North Americans who had died on 
the job. Tall, dipping trees had rechimed the 
cemetery, we searched the shadowy forest 
floor for, headstones buried in humus: J. & 
Kennedy, diel November 26, 1910, aged 26 
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years, R. Findley, F.C. Picket, R Keller, 
aged 21 at his death in 1909... 

Old Manoel passed the evening with mein 
a Porto Velho plaza. "A, big dayfor me in 1912 
was meeting Marshal Candido Mariano ca 
Silva Rondon,” he sald. “He was building 
telegraph lines to tie this frontier to the rest 
of Brazil The Indians called the telegraph 
lingwe de Moriano, Martano's tongue.” 

Expeditions with Theodore Koosrvelt 
broweht Rondon world renown, Together the 
Brazilian ond the former United States 
President explored the Rio da Duvida—River 


of Doubt—the Rio Roosevelt on today's maps. 


Frontier-born and part-Indian himeell, Ron- 


don championed the Indians’ couse. He 


founded Brazil's Indian Protection Service, 
with the motto “Morrer, t¢ for preciso; matar 
nuncat—he if necessary, but never kill!” 
When the marshal was 90, two years be- 
fore his death jn 1958, the government de- 
creed that the territury of which Porto Velho 
is capital be named Rondodnia in his honor. 


Brazil Tightens Its Hold on Empty Lands 


Currently, Projeto Rondon volunteers— 
men and women of the junier and senior 
clusses in Brazil's eastern whiversitices—pro- 
mote community development in remote areas 
—and learn more about ther own country, 
Ther T-shirt mottoes reflect Brazilians’ 
apprebension about nebulous control over 
thinly settled hinterlands: “Jtegrar para mio 
entregar—Integrate Jest sovereignty be lost.” 

La. Col. Inalde Seabra de Noronha, com 
mander of a bulidozer army, Porto Velho's 
sth Engineering Construction Battalion, is 
not panicking “Alurmists argue that if we 
don't occupy the Amazon, 4 consortium of 
nations might declare, sav, around the vear 
2000, that the world's last livable but unin- 
hatited region must be forcibly opened to 
excess foreign populations, from Asia, of 
somewhere tke thiat 

"Some 4,000 men are working on our trane- 
Amasonian Lransportation svstem. Ronis 
nlready tie into Bolivia and Guyane Soon 
we'll reach Peru, Colombia, and Venezuela, 
Commerce? Well, right here in Roneclinia, 
we're exploiting the world’s richest tin de- 
posits, discovered in the 1951's 

“These developments arr safety valves for 
population pressures. By 1950 maybe five 
million Brazilians, mostly from the dry ane 
overpopulated castern bulec, will have found 
new honves along the highways,” 
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“or was Colonel Noronha alarmed about 
the assault on Amazon forests by 100, 00R) 
woorlrutters of six nations—for land clearing, 
nit lumbenne: few of the mvriac species hive 
commerchil value. “Much soi] thin, much is 
swampy. Only @ fraction is fit to tee farmect’” 

Highway FR-319 from Porte Velho ceesi't 
vet rewoh Manaus, the Brarilian metropolis 
of the center of the River Sea, so | enjoved 
Loming back to Minas on f four-day cruise 
down the broad Madeira: This .once-isolated 
civ has long epitomized the bryone opulence 
Of the rubber teem, its enypty opera house a 
svinbol af faded elory. But-in 1972 I found the 
grand old Teatro Amazonas newly crowded 
With patrons (preceding paves) and flanked 
by ring skyscrapers Shoppers thronged the 
etreets. This year tens of thousands of tourists 
poured im, mostly east coast Brazilians seek. 
fr ff elimnose of thelr mysterious Amason— 
Hn ob bargin in imported luxuries 

The current bowm began in 1967. Tax con 
cessions drew inclustrialists workers, 
ant ereation ol a free port brought tourists. 
jiite# factories mow outdittance hide process- 
ing, anc o ster) mill has started production. 

The miét tatriguing feature of Manaus for 
me & the fieh market, an ornate cast-iron 


cured 


Unwilling tast.-a 20-foot ana. 
conta slithers acroxt Perovinn 
mul, The chatel, in the compuins 
if Semaine] anuke Hunellers, fates 
little duneer from the water boa, 
which kis by sufficratrern He 
fan iil jam off shank] the 
rither slugeixh sence reverse 
direction to strike 


Bait-size how jill les hers wilh 
Pirie that ibe 
che hiller) witha iow ane dr: 
row. Ohh Laree fish of the Amu- 
yon are the bell ehark anil the 
Piratbe cathsh, whose inediserim: 
inde chet bias been kinetin to 
Include even chileren 
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structure, imported) trom Europe and as 
sembled during the prosperous PSs Biat- 
men stuart bringing in the catch at 1? pum; by 
4am more than thirty species are on sale 

Niost of the fish have Tupi Indiin. nares, 
such as aceri-aot ta handsome brown-mnd 
orange fh) and the tucwmar’, both gourmet 
favorites. The prraruch fpaiche in Peru), a 
common ioc! fish in the River Sea, averaces 
70 potiids, wid nine-looters weigh more than 
twice as much. Even heftierare the monstrous 
firaide cathsh, which attain 350 pours, and 
Which have, on rare occasions, swallowed 
children. (Nol for sale & a nasty relative of 
the piraiba, the candiru, a tiny catfish that 
eWwims. into human orifices. ond, because of 
harherd gills, lodges until removed surgically, | 





Blackwater Streams Drain the North 


Part of the catch comes from the majestic 
Kuo Necro, which fows 200 feet deep and 4 
miles wide post Manaus, to surrencher to the 
Amazon just below the city (page 452) 

This stvgian stream, the mant of the Ama- 
fon’s black-water tributaries, flushes murks 
swamps and safurated forests that 4prend 
acros< Colombia, Venesuela, and northern 
Brazil an area usually blanketed by clouds. 





Cefoier (PF 2 


Vationa! Geavraphic, 


Sain leaves steeping in these Sl -t9-90" fF 
jnurce Walters blarken the runati 

Sa empty of people and woods is the river's 
entire unper remot that | had te send a bop. 
OFrums of 


epentine wt hideaway [oT a font plane flight 


man HC Ws Slash Six AV LLIN 
into Venerucla's swamplands There] wanted 
to trace the Seero to tts emertence from that 
cacne Watershed where the upper renches of 
the Grind soi 

The Oninoco's main stream <weeps through 
Atlantic, swelling to Wits 
lester channel 


Venerucla to the 
Hain) se Thi Called the 
Casiquiare Canal—though really a noviguble 
river—oins Colombia's black-water inainmn 
River, (he Neorno’s source stream, and together 
they start the Negro on its: southerly course 
Naturalist Humboldt can- 
Orme the existence of this confluence of the 
Lmazon systems im 1800) Ne- 


von 


Al@exarncler 
Cininocea mre 
where ¢ie on @€arth fire (wo mujor fiver sv 
tems joined by @ natural canal 

Rravilian muilitirs. 


41 Cucgl, a outpost 


on the Colombia-Venerucla border, | Was 
grounded, Desnite months of petitioning, | 
icked outherity te fv over Venezuela Dis 





anointed, T lett pilot and plane lier ana 


Fel tt 
ite heal 


rice unstream 1m aomatorboat, bn 


San Carles, Veneruela, | vainly scucht! anothe: 
howl for ph cruise up the CasjQurare or Gua 
Hin. Ul about given up, when two benbbonecil 
1 i neruelin cof the (ES vhp eet heel 

“Chur boat damaged.” smc one “Ll must 
ay wWwies to troops on the Casiquiare. (an 
You lend sour speedboat: 

“And | have documents to deliver al Maron 
up the Rio (uaa, 

L sik 


inn on mst retinm 


efi) the other 

mv hemd sadly. “This hoat & Braz 
* Their faces fell. “Aw 
Le me ferns 


in ocul | haw an airplane 


e i 1 i 
Shin not enow“en fuel 


‘A, plane! Pert i | 
‘An a chem of pasolne| 


Vou have frermissints 


cried the ot 
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with the neces authority sitting 


betide be 
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| few over the Casiquiare Conal 

and throughout Veneziela’s-small portin ol 
Fron 

Arce airports under construction 


the Hiver Seo tne bo Lime my fue 
mainted aut 
and the berinnings of roniwar 
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“ far, our Amazon clevelonment 


WenCy 
m shea of Brazil in cles opine thre frontiwr,' 
id ohe. “ur main problem t shortige ol 
necole in Amazonas Terntory. The 941 cen 


cus showed nearly 50,000. Then evervbocs 








Symbol of change, a Navanie Indian 
wrves pa nootyie at a Mass to Sao Marcos, 
Mato Grosso (heft. Among the most war- 
like of Amazonian peoples, the tall, proud 
Xavyantes fiercely resisted all incursions 
until l4h, Sow avriculturet Salesian mis- 
slonartes at Sao Marcos one other Navante 
villiges help the Tnrlians maintain their 
cultural heritage. 





From her window on the wilderness, i 
miesionary settlement byw Pori's Lake 
Yortnacocha, Ruth MéeKinney daily ob- 
serves-the melding of eras—forest tribes 
reshaping thetr ways uneler the jneiturres 
if a chahging society. Born in Oregon, she 
has spent most of her t4oecars in Peru. Her 
itrents are members of the Summer Inet! 
tute of Linguistics Ruth's father helps 
maintain the meatitute’s fleet of planes. 
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dashed off ta the Maracaibe ot] felds- The 
next census dropped to under 11,000. Frankly, 
this is a tough place to make a living.” 

Underpopulation i4.a fact of life in this 
region, After | left the Venezuclan officers, | 
few along the migved divide between the 
Orinoco and Amazon systems without seeing 
anv-sign of habitation, Not till I put down in 
the lonely Uraricoera River region, far to the 
northeast, did I encounter another human 
being, There a stark-naked Waika Inelian, 
badly scratched from four days’ hunting in 
the hills, offered to share his lunch with me: 
live caterpillars. Well, I like fried cicacdas— 
they tuste like shrimp. But five caterpillars? 
The Waika lunched alone 

I reached the northernmost sources of the 
River Seo, feathery waterfalls. veiling the 
sheer sides af monolithic Mount Koraima, a 
0,004-foot table mountain where Venexueli, 
Guyana, and Brazil meet. Then winged due 
ciuth over uplands forested with tall white 
termite hills in even raws lke lombstones in 
a forpettern Flanders Field. 


Empty Plain Spawns « Metropolis 


To emerge from all that emptiness ind 
sight Hragils Boa Vista, a semicircular city 
planned for a million population, wis a star- 
ling experience (following page). It lies in the 
middle of a treeless plain on the west bank of 
the Rio Branco, a navigable tributary of the 
Neero, Todays 47,000 inhabitants depend 
largely on cattle for a livelihood. 

Immense projects in mimime and ‘agricul- 
ture may spur population thrusts into these 
vacant lands during the 1970's Around the 
rainswept Rio Trombetas, Alcan and Alcoa 
are exploring one of the worlcl’s largest 
bauxite deposits. Along the Jon, a tibutary 
near the Amazon mouth, Dante! K- Ludwig: 
an Amerncan billionaire, bought a Connecti- 
cul-size tract five vears ago (page 454) 

“Mr Lubwie foresees worid shortage: of 
food and paper pulp within a decade,” sanl 
Joe Golson, a director of Jari Florestal ¢ 
Agropecodria Lids. “He's convering swimp- 
lands inte rice fields and replacing rain-forest 
trees with commercial vancties. The boss set= 
a terrific pace, At his age—75—Mr. Ludwis 
is more interested in quick accomplishment 
than profit. This project may cost a hundred 
million dollars before it turns a nickel.” 

Brazilian nationals, too, are pushing devel: 
opment projects. Sweating 30 hours a week 
noppang up the forest, they are laying highways 
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mite lone-hirrlen bends south of the Amazon 
the territory of the bloe-water tributaries 
The clear nvers lage north from ancient 
uplunds tin mid-continental Brazil, sparkling 
crstaliine reck mtd cimmond-beanng 
Hefore they meet the main stream, 
litkes 
lenin |akes edkere 
mousse niles ech 
Humes lilt af aboriginal 
tuaees: Tefe, Coari, Tapajos, Xingu 
The new roads knife north from the Mato 
firesso uplands and west from BR-O15, the 
Belem-Brasilia hi¢hway from the River Sea's 
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broaden ith wrure with white 
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preserve Lhe Lait 


Termect a 
folly only ten vears ago, BR-O10 hos alreacl 
browght two million pioneers to new home- 
1 fret time in Amazon histary 
Tun peepee now detthe away from the rivers 
The current westward thrust, which some- 
Whol porallele United States ex 
century ago, began with the ground 
for Brasilia in 19S7 


mouth te Brazil's federal capital 
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With an eve to the fitore, Hoo Vista sprowls swim 
metricali: fede the brome Kia Fy neo in extreme 
northern Eropil Now. hdmme tu 37,000 tmersons. the 


Y aim. for ao milton be the mar all 
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the eastern watershed of the River Sean. The 
iran horse opened the American Wet, bul a 
new téechnolowy bere on aluminum wings, 
eferel rulylaer 
spearheads Fravil’s westward migration 
The government permits investors: to apply 
take lo Atay tit 
controls sale ol 


caterotilar treads onal lire 


+1 [ere ent a thei income 


nrojects vA fecheral fe 


Tt 4 


new lands and requires settlers to retain hall 
nf ther holeiings in Vvirem forest 





Indians Yield Blue-water Realm 


at Altumiru, above the bic bend af the 
shed, | accompanied Broauril’s Intersor Min- 


ister, Gen. Jose Costa Cavalcanti, on at 





Litt 
dav helicopter round of construction sites 
“We 


explained. ““Qur colonization agency, INCERA, 


oppose haphaeard setthoment,” he 
controls a 60-mile-wice strip on both sides of 
the highway. We have already given 250-acre 
families 
to live in the 60- 
family aerovitas built every six miles o 


homestends to several thowsanel 


INCRA chcourages them 
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of Made park surviving Village of 


the Txukahome), « branch of the dving Ka 
id) nation, A ut off from the park, tts 
lands cestined for cattle: ranches 
Cine foction of the Tokeahoamecis wanted to 


rete 


the road builders. The majority, lec be 


Ls | 


Portuguese speaking Rayni, accepted FUNADs 
proposal to move the tribe back into the purk, 
about 20 miles upriver, Raunk reasonerct they 
would not be molested, and they could pacl- 
He down to obtun such poaes of crvilization 
ho tmacheles and baseball caps—and, some- 
dav even outhoard motors. 

“We fought among ooreelves, ane my side 
won,” explained Raunt, his speech slurned by 
the three-inch wooden disk in his lower lip 
(page 453), “Seven Txukahameis died in the 
heht. Not many.” Not manv? That was o 
twentieth of the whole tribe 

On his way upstream to carve bis new vil- 
lowe, Raunt received unexpected gifts at the 
erry crossing jor the new rock. Geonracy Mar- 
tins, @ Well-meaning land developer, loader! 
him with 12 hammocks wand 220 pounds ot 
hard candy. Senhor Martins spoke to Rauni 
in basic Portuguese richt out of of old movie. 
"Vou, me, friends. Need help? See me. White 
man ne zoup river Locian core dawn river 
anvtime, Get everybody clothes. Get every- 
body job ooo ranch. Get pleoty money.” 


Tribesmen Gain a Zealous Friend 


A great good friend of the Indians for the 
mast quarter century is (Jrlando Villas Boas, 
Whom Praziliins consider a cancdicate for the 
Nobel Peace Prize With his brothers, Leo- 
hardo and Clidio, he created Aingu Na- 
thunal Pork in 1061 te shield the local Indijins 
from cisnstrous contact with outsiders and to 
reduce mortality from cdisease and intertribal 
wutfare. Thevalsa brought neighboring tribes 
mle the sanctuary.” 

With Leonardea now cen, Orlane pnd 
Claucio are the miamstavs of the Ningu park 
lodians, and mo one visits the villages with- 
nut ther approval, Waiting at park head- 
quarters, | greeter] Orlandy as he arrived m 
W DMC-s of the Brawlian Ate Fore Ae tac 
just seen his brother Claudio off on an expe- 
dition t¢ contact the KAréeen-Akordfe tribe, 
whe were blocking construction: of a high- 
war. Orlando stepped off the pline barefom, 
shirtless, masquite-bitten, with a stuck of his 
favorite comic hewk< woiler Wis atm 

At supper he waved his arms excitedly ts 
he tilked about Cachimbs, an tsolated air- 
port that the Vilkvs Hoas brothers helped 
establish on a trailbreaking 145 expedition 
Claucio was using Hie a base, “Cachimbe’s 

(Cominued on pape 49°) 
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Unzipping the wilderness, Highway HE. 
O80 opens virgin Benallin forests te lanel- 
hunkre fanchers. Population density in the 
wholy Amuzon Basin averages only (wo pret 
Bore per eqicare: mile. Vintil mow chime, rend 
fees jungle hes forced must people lo cluster 
along the rivers. 





Cowboy-tid-Indian confrontations: Cun 
racy Martins, who promotes ranching, puar- 
evs With-an elder-of the Txukahoamers on 
the bunks af ihe Nimzu River. The [nelians 
hil to nove 20 miles upstream when the 
hivhwoy sloshed throogh their tribal re 
ave. The isolation of their oew hothe min 
imize< the datwer of clashes with settlers 
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become a crazy place! A thousand men, 22 
bulldozers: flown in. Pushing down tres, 
pushing upsand—deep as the Sahara. They're 
leveling ground for umemergency jet airport. 
For jumba jets” 

One day 7 walked nine hours through 
thin-treed forests and hip-deep swarnypes, 
following o naked Waura guide to his tribe 
Chie! Malakivaua met me and slung my ham- 
mock alongside a dozen otbers in his hewse— 
which measured 1274 feet long, 60 wide, and 
$0 hich. Five such buildings, thatched to the 
ground, housed 100 handsome Wauras—the 
entire tribe—-plus pet monkeys, pirrots, 
ducks, hawks, capvbaras, and clogs. 

For supper, Malakivaun offered  betju, 
leathery unsalted manioc pancakes about twa 


feet in diameter, and & palmful of hot-sauced, 


fish paste laced with fine bones 

In the morning, women erated raw bitter 
cassava root to make manioc cakes. Along 
the riverbank shallows men with bows and 
arrows hunted stingrays—dangerous to step 
on, delicious to eat 


Violent Sport Helps Keep the Peace 


In the afternoon the men gathered at their 
locze, the flute house in the midedile of the vil- 
lage clearing. In the cim interior three fellows 
stomped back and forth playing low notes on 
giant magic flutes, which wonien are forhid- 
fen to behold except as a last resert to ward 
off fatal iiness. The men finger-painted cach 
other with ween, o red veectable pigment 
(page 495). They were getting realy to ex- 
change prewnts, dance, and wrestle with Ya- 
walapit! tribesmen, neighbors who live a 
cays jOurmey awl. 

Orlando Villas Hoas’s foster son Antani, a 
VYawalapiti, described the custom to me. 
Antana is wrestling champion of a dozen 
Xingu tribes, all of which speak different 
tongues, “Enmities are held in check by soch 
maimes. Besides, Orlando forbids war.” 

After the games; both men and women re- 
moved their leg and arm wrappings and ran 
to the river to bathe. After my swim I felt 
conspicuous getting dresed among a people 
wWho wore no clothes. 

At evening campfire we men smoked 
green-tobacco cigars amd held council. When 
cigars bummed short, we scattered to the big 
houses, In the chill of the night my friends 
kept fires burning beside their hammocks The 
stioke discourarted bues—and mv slumber. 

As I swaved slowly to sleep [ mused on 


Amazan—The River Sea 


how most Braziliins still think of their Ama- 
gon as the end of the world. Here with the 
Waurd it wasti't the end of the world. Buti 
was very like the beginning. 

I flew next to the Rio Tapajos, most beaw- 
tiful of River Sea tributaries, with its high 
forested banks and long terminal lake. Down: 
stream, where the Tapajos mects the Amazon, 
lics Santarém, fastest growing city in Brazil. 


Confederate Exiles Find New Hones 


After the U.S. Civil War, many Southern- 
ers moved to Santarém Delano Riker Teles 
de Menezes, great-grandson of self-cxiled 
Robert Riker of Charleston, South Carolina, 
pilots an-air text based at Santareém airport. 
Delano introduced me to dazens of descend- 
ants af the Confederate Wallace, Jennings, 
and Vaughn families, None speak English. 

Other Confederates settled in Belém, the 
metropolis commanding the portals of the 
River Sea (pages 434-5 ane 492-3). Founded 
by Portuguese saldiersin 1616, Nossa Senhora 
de Belém—Chor Lady of Bethlehem—is re- 
sponsible for casting mainstream culture in 
a Portuguese mold. 

When the Pope approved the 1494 Treaty 
of Tordesillas, dividing the non-Christian 
worl between Spain and Portugal, all the 
New World weat of the Amaron's mouth went 
to Spain, leaving the Portuguese with only 
the eastern bulge of Brazil. (Sec historical in- 
sete an the special supplement map, South 
America, distributed with this issue.) 

In 1647 a band of Spamards from Chatto, 
Ecuador, led by lav brother Domingo Brieva, 
suddenly appeared in Belém. Fleeing killer 
Indians tn Ecuador's jungles, they had re 
raced (rellana’s 1547 vovage of discovery, 

Their appearance prompted the governor 
of Belem to send 62-year-old Pedro Tei- 
Neira upriver with 47- war canoes, 70 soldiers, 
and 2,000 Indians—to this dav the biggest 
of all Amazon expeditions. They used Boeva 
a= guide and within a vear reached (Quito, 
Their unexpected arrival by the backdoor 
gave the Spaniards quite a start. 

With Brieva leading the way again, Tei- 
scira reluirned downriver to Belém, claimime 
for Portogal lands that comprise nearly hali 
Brazil's present territory. Yet few Brazilians 
know of Teixeira’s exploits; | couldn't even 
find a town on the river named for him. 

Ta me, modern Belém is a sweet-smelling 
city. Tis people enjoy pleasant scents, and 

(Continwed on page 794) 
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markets sell concoctions of strange roots, 
herbs, and aromatic oils mixed with tale, 
Little boys hawk the powders, culling “Smell, 
mister.” Trees bear fragrant blossoms 

Hut Belém has urban heucaches. With its 
100 tnehes of rainfall anc a freshwater sea on 
three sides, it is sull- short of tap water. The 
city lacks adequate sewers, while the coanti- 
Heri flushes poet its doors, 

As a voung helmsman in 1935 7 steered a 
freighter into the River Sea ot Belém. Wait- 
ing to load mahogany for California perts, the 
vessel swung at anchor, <x hours to and six 
hours fro in the warkd’s highest freshwater 
tiles, At slack water | watched for the Poro- 
roca—“the Big Roogr"—o fearful tidal bore 
reputed to thunder in with the Hood tide anid 
drag ships from anchorages: [t never came. 

| bacl read that Vicente Vatiex Pinzon, 
Gnce skipper of Columbus's Vera, was ornss- 
in the Equator on his own expedition in 
1500 when the ocean became muddy and te- 
gan to freshen. Then, while he was coasting 
inshore, a terrible wave swept his caravel 
wetward, bobbling it like flotsam, Even- 
one proved; the wave subsided. Pingdn gaye 
thanks to Santa Maria de la Mar Dulce, Saint 
Mary of the Sweetwater Sea, which became 
the first name of the Amasan on maps. 


Fisherman's Friend Gets a Scare 


Manv subsequent accounts tell of an im- 
mense tidal bore, forcing back the current of 
the Amazon a= far os 500 miles and inun- 
dating the floodpioin. But never having met 
anyone who had seen or heard the Big: Rour, 
1 began to suspect that the lane bow of 
Amazon storytelling had been overdrawn 
unce again. What was the truth? 

Learning that 60-mile-wide Caviana 
Island, one of several atthe Amazon's mouth, 
had been cut in two in 1850 bv a huge Pore- 
rica, creating the Pure do Caajurn, now one 
of the river's outlets, 1 determined to see the 
phenomenon myself. But first | questioned 
Wiel hands alone the north bank. 

Thev told me that the Pororoca occurs 
when tides are unusually high, when the full 
moon is setting, and where the water bs less 
than four fathoms deep. A grizzled fisherman 


provided) that final cloe, the need for “bot- 
tomeffect,” which probably explains Pingon’s 
salvution: Apparently his caravel was swept 


from a shallow bank to deeper water, 


With a toothless Kueh, the fisherman told 
mt how he had taken o city friend fishing 
before dawn, anchoring deliberately in) the 
path of the Poronroca. 

“When the wave rushed toward us, my 
frien puunicked, 1 just cat and fisher, The 
wave suddenty died and passed under us. | 
knew it would: was anchorecin adeep spot” 


Plane Dives in Pursuit of Wave 


One night when the full moon was sinking 
in the west, | took off [rom Belém in a single- 
enmint landplane in quest of the Pororaca. 
By daybreak the pilot and 1 were circting in 
cool air &,000 feet above the Furo do tiuajuru. 
Secing nothing, the pilot tried to turn back. 
He dict net enjoy flying with the deerremeved 
<0 that I could take pictures. “Wait,” I in- 
Sista. A streak of froth whipped out of the 
sea, writhed, and became o solitary wave, 
lifting and coursing upstrenm 

“Down, down!" T urged the pilat, 

“No, our engine may overheat!" 

A 1O-erudzeiro note stuffed inte his pocket 
perunded him. Down we dived, winging 
over the bore a= tt curved-across the wide 
channel (pages 490-91). The ends of the wave 
—h 12-leot-hizh wall of water—idraneed trees 
from both banks [ could hear the Big Roar 
oven above the noise of our engine, os the 
Amazon strated with itself at its-very end 

For what bawatched was nat the ocean sen 
invading the River Sea, but the enormous 
Amazon appearing to reverse ttself at the 
moon's command, As Pinson discovercd far 
from Shore In 1500, all that water is sweet, It 
soem as if continental cone from the 
brown torrent.of the awesome Apurimac 


gorge, from the black-water Casiquiare Canal, 


and from the blue Mingu that flows by my 
friend Rauni's new village hac lifted in one 
dehant surce back towuwrd the Amazon's 
SHUrCes. 

Then the moon set, its attraction fader, 
atic the ercat wave gave in to the inexorable 
exit of the River Sea if 


Arraved for the Dance of the Flies, a burly Waurd wrestler has 
crded his biceps to erve him streneth and endurance. Traditional In- 
dian rites grow ever scarcer as coilitados compete with Brazil's forest 
people for the lush workd of the Amaron, 
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THE SWALLOW-PATLED KITE 
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IGHER, EVER HIGHER the bird spirals, riding thermals on 

motionies: wines Now floating with effortless elezance, it 

Wheels and plummets ¢arthwarcl. Just as a crash seems inevi- 
lable, tt Jewels off, ard, without landing, snatches its unwary prev—i 
frou in Flornda’s Everglactes National Park. Homeward bound, the 
hunter clort= swallowlike through the pine forests, leaves the frew-in 
the talons of its hungry offspring, and departs in search of another 
morse! or tio skim dlong oa pond for an in-flight drink 

such is the spectacte of the swallow-tailed kite Elanotides forficatns 
is easily recogmized by tts white beac, blue-black wings, and deep 
forked tail [ts wingspan averages three-and-a-half feet. 

This 6-week-old fledgling (right), just out of the nest and too new to 
life to fear man, still wears the buff of adolescence: [t let the photog 
maipher come as clase as three feet, then clumsily fluttered to the round 
from its low perch When offerect ii stick, it chambered aboard like a 
lanmie parrot and—raiserd to its former hemht—remounted the branch 





Late February or March brings these swallowtails fream South Amer 
icn to the Southeastern United! States, where they breed. Caverting in 
ever-changing breeses, the mviminasts of the sky rift, then swoop nuriel 
chase cach other in the circuslike performance of courtship. Even the 
chore: of nest builcing becomes a spellbinding exhibition; airborne 
adults scarcely alight as they snap off dend twigs and clump: of Spanish 
moss for their treetop aeries, Pairs matein March or April, and by May 
their nests usually hold two mottled erp. ime 
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j ENEATH: A FLASH of whit 
| i mt identifies o. kite ¢muck 
(left, Moron Wright scales the 
STHioat heat tree i prueba 
bhetking the camern'’s aew, Two 
weeks aller the chick hatched 
he three pliolowrapliers erected 
netee! tower (below) ane capiped 
i woul & Mmiti tye ad CANVRSs Cue 
reeht), The bled mile paoetsatyh 
rare (lose-u photographs of ore 
kite's progress from downy hate! 
ling to tull-leathersd voune witult 
To mmke ths oniepue portiolen, 
the photographers trekked over 
the Fotervlades poche iimestryie 
fliaot a Swiss cheese of treacber 
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‘| TWRNING ITS BACK on doting parents, the 
‘ Hedeline (night) huchtles ower 
i mel, temporarily cold-shouldenne offer- 





LO-day~olt 


Ings Of mare food. Adult plumage abreact 
clothes much of the voungster, which was in 
Aeecv down only 12 davs before (lett!. Vora- 
cious throughout vouth, it demancs—anel 
rets—lood almost constantly, Porents hun 
most of the clay for larce insects, frogs. rep 
tiles, and even the young of emaller bores, 
which thes plu Kas naked a supermarket 
chickens before serving. One dav this prair 
fel their nestling 27 times in. three hours 
The baby downed all offerings, then creedil 
pee pied for more 

Rite pairs, nesting alone or in loose groups, 
viliantly defend their voune against in- 
truders of all sizes: When o red-shouldered 
hawk Vlohated thiz familys WTS ct ihe 


parents dived repeatedly at the kurger but 
slawer bird, scalding it into retreat 
Wilderness dwellers, swallowtails onde 
Hocked by the scores from the Great Lakes 
to the Gull of Mexico. But wanton killing 


and deforestation have recucec) nimbers. 





and such gatherings no longer occur. Toca, 
these kites bree! almost exclusively in the 
extreme Southeastern United States (he- 
low). They are not offitially an endangered 
Species, DEL oO Ome knows how minniy cxist 
“ome kites don't mate, and those that do 
ieually raise only one chick. The bitds have 
lew natoral e«némies, bul mortality is high, 
ind] em ond hatchlings are sometime: 
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nest, the kite skina its quurr utters. to kee (+ balance fs 


l, Py ii kK te heen 


carves it into file-si7Fe CHUNKS fr ITeE-SWAayViIne Pus 


| } 
i a 


: atl dashes off avain Djark tins of emerging ficht feath 





ers tringe the tridlking ecdees of the 


chick § WINES 


1 
i 


iT Vin alli Fal'=F fi if ra fii 





Bois aALiy 
" fine«, the ctubby-tailed voungste 
perches wlongside a parent Sull an 
iwkward pilot after two weeks of 
fight trials, the 54 <av-old needs 
ahother sinew-stretchineg month of 
Rapcnence Welore Talkie: the micl- 
ammer journey south, Littl 
Known of the birds’ whereabouts ur 
navits from that trae until they re 
turn the following spring 

In an attempt to determine the 
swallowtall’s migratory pattern 
phatographers Green, Reed, and 
Wright hope to lag on entire fan 
with bunds ond colored plastis 
markers. The project is ambitiow 
oUt the thirte remem optimist 
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ia MONERAL of a perfectly singular kine,” wrote 
Englishman John Aillof mercury in the L&th cen 
tury. “Tt penetrates the Substance of all Metals, 
und. dissolves, and. makes them brittle.” Tous 
min df is howe come to shire the ote scientist's wonder 
mE mercury’s perfect singuluritv—but our worwler is 
mixed with fear of the element as a pollutant, and with 
contweion aboul the extent of the danyer it poses 

The confusion & understandable. For vears most. of 
us thought of mercury, if at all, as that <ilvery fiquidin 
thermometers. Then. suddenly, we become aware of 
mercury s doubke nature. tt cun be a deadly enemy, 
striking down even the unborn, Vet it plays a vital 
role it cnr claily lives. 

We learned] of a New Menion family poisoned after 
cating meat froma hor fed with mercury-treated seed, 
if rivers nnd lokes closed to ishing becouse of mercury 
contimimation, of canned tuna being removed from 
supermarket shelves, and of giant industries shaken 
by charges of pollution. Then came scientific reports 
that challenmed some of the government's protec: 
ive Mmensiries 

Earlier this vear grim reports from Drag reminded us 
aeuin of mercury'’s perils: When « laree shipment of 
mercury-treated gram seed was distributed, villagers 
used tt to make bread and to feed animals Seme 450 
peaple died and thousands more were afflicted 

Looking into the mercury question, | traveled acres 
the United States ancl around the world: to Spain, where 
men have mined the element since before the time of 
(hrist; to japan, where a score of teen-agers still suffer 
the avonies of mercury poison ingested while in their 
mothers” wombs: to Sweden, where scintists ane gpov- 
ernment offictals, acting to save vanishing bird popula- 
tions. phonwered mercury-control studtes. 

The answers | recerved sometimes ciffered|, bul on 





one thing all were aereed: “The great mercury scare” 
provides «textbook example of the kind of problem we 
Will meet weain and paeain in our chemicwl-flled age 
The lessons we draw from it can serve os in confront- 
tne similar challenges ty come 

The story of mercury, also called quicksilver, begins 
some 4"), bilhon vears ago, when the earth was fommed 
It is an element, a metal, like copper and iron, It bs 
about 12 tines heavier than lead Rut unlike any af 
these, it has a melting pomt of —38" F. liren, by com 
paren. melts wt +2795" Fo) so that we usin 
mercury as & liquid: Dring the passave of cons, it 
Worked tts Wry throwehout the earth's surlie c—aAppeir- 
me in rocks, soil, water, fir, and living oreanisms 

VL some prehistoric time a oman was attracted by a 
neil rock. Me picked it up, mixed bits of Ho with water, 
ond! found that tt could be usect to drew on the walls 
of caves: The reck was cinnabar, the sulphide ore of 
mermcur. Archeologiet= have found it wserl as ot pigtnent 
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Fluid o& water, brilliant tis 

dalver, beayier than lead, mercury 
sella through «a mine workers 
tres. A wine elenent—the 
only metal that ts liqail at room 
lemperatuce—tercury hus 
fiscinated mankind for orntiiri|es. 
Ancients used tls compounds for 
mecleiies mine pigments. Taal 
thotsunds of products—[ron 
thermometers and light switrhes 
tas preesticides-—lenened an te 
JOS properties Bot recent 
tripecies, cause by tistiog lewels in 
the environment, hove shown that 
mercury can tie a deadly servant 
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in the rains of ancient Egypt and Babylon 
and al Mohenjo Dard in Pakistan, 

Aristotle, in the fourth century B.c., wae 
the first to leave us a written record of the 
element tself; he cadbed it “hquid-silver.” Five 
centuries later the Greek physician Dioscori- 
des wrote that cinnabar was “good for eve 
medicines... it heals burnings, and the break- 
ink out of pustules.” But, he noted, the ele- 
ment itself was dangerous if swallower. 

When the Romans became masters of the 
Mechterrancan, they found) new uses. for 
mercury and its ore Pliny the Elder tells us 
that ciohabar was used on holidays to redden 
the face of the statue of Jupiter on Rome's 
Capiteline Hill and for writing books and cec- 
orating walls and tombs: Mercury was used 
in amalgams to coal copper objects with gold 
und as a refining agent to separate golel from 
cist anel clirt, 

To the alchemists of medieval days, mier- 
cury seemed a magical substance—an elusive 
silvery liquid that appeared when a blood-red 
stone was roasted in a retort, Ancient Hindu 
cages adjudged it an aphrodisiac: Chinese 
wWist men saw im it the secret of immortality 
ancl mixed it inte their elixirs. 

Arabian and European alchemists deemed 
mercunm one of the two “contraries” ithe 
other was sulphur) that combined deep in the 
earth to form all other elements. They sought 
fo turn base metals into gold by duplicating 
the process in their laboratories, giving prope 
er attention to astrological signs. It wis the 
aichemists who gave mercury its name— 
tifter the fleet-footed Greek god. 


Mine Dominates the Life of a Town 


To recapture the aura of mystery that mer- 
cory exercised over the ancients, [ visited 
the mine Pliny called! “the most famous for 
the revenues of the Roman nation,” Set in the 
Sierra Maren, 140 miles southwest of Ma- 
drid, it remains the richest of all mercury 
mines (preceding pages). Its name, anc thit 
of the town above it; is Almaden—*mine.” 

Padre Jesis Carrion, the mine chaplain for 
25 years, met me in the Plaza Generalisimo at 
dusk, lt was-that hour in Spain when waiters 
eet up their tables in the street. families Stroll 
and chatter, and old widows come to their 
tiny balconres to look down and remember 

“Oortown exists only because of the mine,” 
Don Jesus told me “Tt is an inseparable part 
of our lives. [ts gallertes nmin under our houses; 
the new shaft elevator tower nudes our 
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oldest ruin, a J2th-century castle, Almest 
every family has.a man in the mine. 

“Tt's not a bad thing, for the pay and ben- 
efits are good by Spanish standards. And 
because of a health reculation two centuries 
old, the miners work only eight days a month, 
and 40 can hold a second job. Our miners are 
also barbers, law clerks, shopkeepers” 

The next cay 1 went down with the miners, 
dropping by elevator 1.650 feet into the 
Spanish earth. The main trucking gallery at 
level 19 wae 23 feet high, ribberl with con- 
crete arches and verned with hoses for pneu 
matic equipment Electric-powered trams 
rumbled by with loads of red-hued cinnubar. 


Standord Flask Holds 76 Pounds 


Assistant Mine Engineer Gabriel Vigara 
Castillo told me the ore deposits occurred in 
three creat almost vertical Seams named “San 
Pedro v San Diego,” “San Francisco,” anil 
“San Nicolas.” Lasked him how much longer 
they woulel yield their treasure. He shruggest: 
“We simply don't know how mich lies below 
or near our present walleries, But we plan to 
be in business for vears to come.” 

[ followed the ore topside, saw it crusher! 
by giant machines, then roasted in oil-fired 
furnaces at nearly 1,500" F. The mercury rose 
is a Vapor, was piped inte condensers, ane! 
mentually emerged 99.9 percent pure 

At the storage howse o man turned a spigot 
and carefully measured out the silvery trea- 
sure into steel flasks, each holding 76 prouncs 


of mercury (about 24 quarts). Through that 


hand-pperated spigot, | was told, pussed about 
12 percent of the mercury produced in the 
world—some three million pownds annually. 

Before I left Almaden. Don Jesus invited 
me to visit the miners’ hospital [t held few 
patients: a man hit by a falling rock, another 
by a timber. Tn one room the walls were 
lined with powerful lamps, the floor marked 
with a circular path, “The miners cull this 
the ‘beach, ” Deon Jesis told me. “Some- 
limes a man inhales too much mercury 
vapor in the mine ancl develops a tremor H 
it's a severe case, the doctors send him here 
for treatment 

“He strips and walks round and round in 
the heat, sweating out the mercury. Most 
respond rapidly and are returned to work. 
A few don't, they are pensioner.” 

I lingered for a time in the beach, [It was 
my first contact with mercury’s power to crip- 
ple and kill 
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Pliny noted hazards of working with mer- 
curv. “Persons emploved in the manufactortes 
protect the face with masks of loose blad- 
der-skin to avoid inhaling the dust, which 13 
must pernicious.” “The Sth-century Italian 
physirian Ramazzini, one of the fathers ol in- 
dustrial medicine, reported that from mercury 
mines there issucd “the most cruel bane of all 
that deals death and destruction to miners.” 
He told of a young gilder who used the ele- 
ment in an amalgam for counting copper ob- 
jects with gold and silver. He died, “his face 
wan... and catlaverous, his eves bloodshot. 
his breathing dificult, with mental stupor, ...° 

As mercury fownd new uses, new mcdents 
af poisoning follawed. Workers in the felt-hat 
industry dipped furs into vats of mercuric 
nitrate solution to make them pliable for 
shaping. In the process they absorbed the 
compound through their skin and inhaled 
mercury vapor. The result: tremors, loss of 
teeth, difficulty in walking, and mental tis- 
abllitv. Legend has it that the Mad Hatter in 
Lewis Carroll's Alice's Adventures in Won- 
derland was patterned after such a victim. In 
the United States the batter's disease was 
known as the “Danbury shakes"”—after the 
Connecthout hatmaking city. 

Through the years mercury poisoning 
struck others: mimitions workers, thermom- 
eter fulers, loboratory technicians: Even 
British constables fell ill after frequent use 
of a fingerprinting compound. But mercury 
poisoning Sul seemed almost exclusively an 
occupational hazard that could be controlled 
by proper precwutigris. 


Metal's 20th-century Uses Are Legion 


And so, as man moved into the morern 
technological age, mercury moved with him, 
By 1909 world production reached some 20 
million pounds, and oohe industry expert 
counted more than 3,0) different uses for 
the element 

Dentists have long usecl a 50-percont mer- 
curvy amalgam in tooth filings. The mercury 
dissolves an alloy of silver and tin, and this 
compound solidifies on application. Last year 
more than 160 million such fillings went into 
American teeth, 

Flip a silent light switch or listen as am 
automatic thermostat activates a furnace or 
air conditioner—vour unsen servant is alten 
alittle blob of mercury sliding in a glass tube 
to make or break an electric circuit 

The flnerescent lamps that boghten offices 
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and -<chools, providing 70 percent of Ameri- 
ca's lighting, are activated by mercury vapor, 
So, too, are many of the powerful lamps that 
turn night into day on our city streets, 

Added to punts, floor wars, furniture 
polishes, and fabric softeners, mercury in- 
hibits the growth of hacteria and mildew. 
Laundries and diaper services have used it 
for the same function: It was formulated in 
medicines as an antiseptic (mercurochrome), 
as a diuretic, even fs o treatment for svphilis. 

Farmers foun it an inexpensive and effec- 
tive pesticide for treating seed and spraying 
plants—as did gardeners and groundkeepers. 
Physicians use it to measure beth temperia- 
ture and blood pressure, and weathermen to 
wauge atmospheric pressure. 

In modern chemical industries mercury 
and mercury compounds play hundreds of 
roles. They help make our plastics, our paper, 
our clothing, cur camera film. 

For decades mercune fulminate detonated 
ihe explosives used in industry, mining, and 
war. Then, with the dawn of the Atomic Age, 
mercury found a new role: participating in 
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Twinkle, twinkle, litthe bat 
How | wonder what you re at 


Sponting one bit of gibberish after 
another, the Mael Hatter in Lewis Carroll's 
Attee’s Advertures ta Woaderland 
exhibited a trait common te many 1th. 
century hutmaker—intoherent specch. 
Working long hours with mercum: 
treated pelts, they absorbed the poison 
through thelr ekin wand inhaled 

mercury vapor, Which caused them to 
shake and to slur their words, 





the separation of hthiom 6,an isotope involved 
In the fusion reaction in hvidrogen Peo hy es 
When American astronauts left for the 
moon, they carried long-life mercury batteries 
Lo power emerrcney lehtis, Che same battertes 
power military’ radios, the sensors cropped 
Hone cnemy supply trails im Viet Nam, and 
the cardiac pacemakers that have been sewn 
inte hundreds of thousands of patients to keen 


their hearts beating steachl, 
From Japan Comes o Dire Warning 


It was in 1953 that man received his first 
notice that-mercurys marvels came with a 
price tag higher than occasional oc upational 

Inesses. That vear in villages arownd Mina- 


mata, a small city on Japan's tslind of ARyu- 





su, fishermen and their families began to fall 
Victim to a mysterious and catastrophic dis- 
ease, When | pourneved there, [ found aome 
Of the yillarpers stril pavitie Liat pirice 

Shinobu Sukamote, 15: vear=s old, lives in 
the village of Yudo. When she appeared in 
the doorway of the room where her mothe: 
me | tat Taking over Cups Of fTreco tta, J 
Was struck by her lavelines®: almoanrl ewes a 
brent smile, and a willowy body. She tossect 
town her hock ae fire ire Ha tim is Rit 
WOrts came cul mot in the rapid flow of he 
mother + speech, but slowly, as if with LRT, 
an croclly distorted 

Virs. Sakamoto answerer with a smile ancl 
the girl walked—with a tottering, jerky wail 

inte the next room 1] heard 8 television se 
snap on Now and then. a= Mrs Sokamotea 
and | talked, we would hear the girls gentle 
laughter from the other room 

“hindbu i one of 202 people who were 
paaed Mm contamingter fieah from Vins 
mata Bay. Fifty-two ched, including Shinoby's 


Older sister. Most of the victims had ente! 





the fish, a three-times-o-day staple in sucl 
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her to use the undamaged parts of her body 
and brain to perform the necessary functions 
of livine: 

“AL first, our only hope was that she could 
walk. Then, we praved that she could go to 
school Now our hope is that she will be able 
to take care of herself when we no longer can, 
especially when we de,” 

Shinobu can now cat with a spoon but not 
with chopsticks, She can put on her clothes 
but has difficulty buttoning them. She can 
catch the school bus to attend o special class 
for handicapped children, but she cannot pliv 
with the other children because of her cliffi- 
culty in walking and the danger of falling, 


Medical Detectives Confront o Mystery 


Mrs. Sakamoto showed me the girl's school 
chary, filled with difficult Japanese choracters, 
some were correct, In others the strokes 
veered off into meaninglessness. “She writes 
sentences, but we cannot read them,” Mrs 
Sakamoto saicl | 

l wsked if she could understand her dauvh- 
ter: “Usually only by her gestures: One word I 
can understand—talchan, ‘mother'” 

T visited other patients: a husky voungoman 
whe could no Jonger work because he was 
unsteady on his fert; a 13-year-old girl who 
lay nizht ond day on a straw mat, blind, stiff, 
and occasionally convulsed with involuntary 
laughter, a hospitahzed old man whose arms 
and hands have been drawn into hehbt knots 
at his chest. 

That the toll at Minamata did mot climb 
higher was the result of vears of patient 
scientific detective work. 

When the first victims appeared in 1954, 
local doctors made various diagnoses: brain 
tumor, cerebral poulsv, syphilis, Japanese 
encephalitis. Three vears later they had 
40 patients, and realized they were confronted 
with aniepidemic. They called for help from 
the Kumamote University School of Medi- 
cine, 50 miles te the north, Among the speciul- 
ists who responded was Dr. Tadao Takeuchi, 
a small genitle-mannered pathologist. 

“By the time we entered the case,” Dr, Ta- 
keuchi told me, “there were 54 patients, al- 
moet all from fishermen's families. Mist told 
us they had become ill after cating fish. Other 
villagers reported secing cats walking in cir- 
cles, crows falling from perches. Both eat fish. 

“We ted some of the fish to experimental 
animals. Some were stricken, We still had no 
idea what the poison wis 
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“L performed autopsies on the animals and 
on human victims. The results in each case 
were the same—a reduction of neurons, brain 
cells, in the cerebrum and of the granular 
cells of the cerebellum." 

The findings explained the svmptoms per- 
fecth: ataxic gait, convulsions, numbness in 
the mouth and limbs, constriction of the 
visual field, and dificulty in speaking. 

“We searched the literature for a toxic sub- 
stance causing these syrnptoms, Months after 
we hud begun, | came across a British report 
on poisoning hy methyl mercury—an organic 
Mercury cOmpoEnd far more Loxte than the 
element itself ar its inorganic compounds. 
Everything began to fall into place.” 

Anilvsis of the fish and of the victimes 
showed remarkably high levels of mercury — 
as much as 24 parts per million in the bay's 
smiull crabs pnd 144 parts per million in kid- 
nevs from human victims 

Patiently the Kumamoto team traced the 
methyl omercury from the shellfish back 
through the water to the effluent pipe and 
sludge of the town's principal industry, the 
Chisso Corporation. Its regular output in- 
chided chemical fertilizers. inchustrial chemi- 
cals, plastic miuterial4, and svnthetic fibers. 


Brain Suffers the Greatest Dumoge 


About a wear before the first victim ap- 
peared, however, the factory hal begun mass 
production of acetaldehyde and vinyl chior- 
ide, used in the plastics industry. In both proc- 
cssks, Mercury compounds serve os Catalysts, 
During the reactions, some methyl mercury 
was formed, then passed with other wastes 
through the plant's effluent into the bay. 

Pith and crustaceans, pumping the water 
through their gills and feeding an contami- 
hide murtne life, obsorbed ond concen- 
troted the methyl mercury in their tissues, 
transmitting it ultimately to the fishermen 
anc their familics. 

L asked Dr. Takeuchi what happened when 
the methyl mercury was absorbed by the 
human sVstem. 

“We found some darnage in the bore miar- 
row, lvmph nodes, nerve fibers, liver, and 
kitney, But the cutastrophic damage results 
from methyl mercurys ability to penetrate 
the ‘blood-brain barrier’—a protective system 
that bare most toxins.” 

The process of destruction is not fully 
understood, The mercury may attach itself 
ta sulphur eroups within cell proteins and 
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(decision made by Austrian lrealth wuthorities 
in Vienna. Citing reports of mercury contam- 
inition in Sweden, they impounded a carload 
of imported: Swedish eqs. 

Dr. Torbjorn, Westermark (page 517), a 
nuclear chemist, wis one of the scientists 
called in to resolve the question of the eps. 

We talked in his office at the Roval In- 
stitute of Technology in Stockholm “Analysis 
by neutron activation showed the eges to be 
within safe limits; and they were solcL But in 
the process we opened up a Pandora's box, 

“The ees and other Swedish foodstuffs ran 
two to four times higher in mercury content 
than the same foocs from Denmark and other 
European nations where the methy) mereury 
compound was not used. It became clear that 
some of cur farmers, despite warnings, were 
feeding treated sted to animals” 

It was also determined that residues from 
mercury spraysand the seed dressing affected 
mercury levels in crops. 

Dr. Westermark continued: “Then we 
decided to look at fish. We theorized that 
some of the seed dressing leached from fields 
into rivers hoc gotten into the fish, We were 
proven right in suspecting high levels of mer- 
cury in fish, but wrong on its source. 

“Investization showed that mercury levels 
in fish ran highest tn industrial aréas, par- 
ticularly around chior-alkali plants and pulp 
und paper mills: Both used mercury, but not 
in the methyl form found in the fish. 

“This last small puzzle was solved by two 
young scientists, Soren Jensen and Arne 
Jerneliv. Duplicating stréam-bottom coanct- 
tions in their laboratory, they found tha: mi- 
CTORCOpIC Organisms: convert elemental mer- 
curv and mercury compounds inte methyl 
mercury.” 


Potent Effects May Last For Decades 


By 1966 the Swedish Government had 
banned the use of alkyl mercury in agricul. 
ture and ploced severe restrictions on the use 
of other mercury compounds. 

Lr. Jan-Erling Larsson of the Swedish En- 
vironment Protection Board told me that the 
results had been dramatic. Mercury levels in 
swedish food have cropped to these of other 
European nations, and bird populations have 
retummed to provinces where they had been 
reduced or hac totally disappeared 

But Dr. Larsson added that troublesome 
problems remain—problems that now con- 
cem American scientists. “First, the mercury 
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deposited m seme of our lakes and streams in 
past Vears mal remin there for decades. Fish 
ini these waters still show hich mercury levels. 
We have found no fensible method of remov- 
ing or neutralizing these clepeasits 

“The second problem its a matter of our 
ignorance, About one percent of our waters 
remain blacklisted. In more than half these 
causes, we cain attribute the contamination to 
pollution. But in the other cases, about 40 
percent, we simply don't know the source. [1 
muy be trom atmospheric pollution. This ts 
in Area we're examining today” 


Tragedy Brings Public Awareness 


American scientists had followed the Jap- 
anese and Swedish experiences, and im 1460 
the Food and Drug Administration estal- 
lished an 0 §-parts-per-million guideline as 
the maximum safe limit for mercury in fish. 
But it was not unti] 1970 that mercury pol- 
lution became a matter of public concern in 
the United States, The news reports that trig- 
gered the interest centered around three men. 

Ernest Huckleby, a laborer in Alamogordo, 
New Mexioo, obtained waste erain sere 
treated with the same methyl mercury com: 
pound that poisoned birds in Sweden. Bags 
of such seed curry a tag warning that the con- 
tents are poisonous to animals and humans, 
andl the seed ts dyed a bright pink. But os the 
recent poisonings in Iraq proved (and this 
wis the third outbreak in that nation) such 
Warnings are not always enough 

Mr. Huckleby fed the grain seed to his hogs. 
Later he butchered one and he and his family 
ate the meat almost daily for three months. 
As wo result, three of his children were se. 
verely crippled, A fourth child, potsenedt in 
his mother's womb, was born blind and 
retarded (pages § 18-14) 

Also in 1970, Norvald Fimreite, a Nor- 
wertin gratuate student at the University of 
Western Ontario, reported on a two-year 
iInvestivation of mercury contamination in 
Canada The results showed high level of 
mercury in seedéeating birds such ws frar- 
tridges and pheasants in Alberta and Sas- 
kutchewan, where farmers used! the sume 
mercury compound as in Sweden. Then he 
determined that fish from the Lake St. Clair 
and western Lake Erie areas—both. polluted 
by discharge from chlor-alkal) plants—con- 
tained levels of mercury as high as seven parts 
fer million. His findings. confirmed by other 
studies, Jed officints to establish tfshing 
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A “captive” plant. it was built to service the 
corporation's adjoining pulp and paper mill 
The chlorine and the alkali (caustie soda) are 
used to bleach wood pulp. 

To manufacture these products, brine is 
pumped through a series of large cells. A 
film of mercury coats the bottom of each cell. 
When s current passes through the brine, it 
releases sodium by electrolysis. The sodium 
combines With the mercury, from which it 
cin be recovered by a simple process 

“We emplov mercury cells rather than on 

iternate system because they vield a purer 
caustic,” Dr Houtz explained. “We needed 
7,000 flasks to establish the plant 

“We lost mercury at several stages of the 
operation, Once we learned that the lose pre- 
senied on environmental problem, we acted 
lo cul off ewery puth of escape.” 

He showed me drainage systems rebuilt to 
prevent plant spills from entering the normal 
eHuent, new devices to remove mercury va. 
por from pases, anc an impoundment area to 
held metcury-contaminated sludge remover 
Irom the brine as it is recycled. 

Results of the cleanup were revealed onan 
instrument culled an Otin Mercury Monitor, 
Every 12 minutes it automitically measures 
and records the mercury contentol water flaw- 
ing from the plant's two effluent pipes. The 
recorder read between 2.5 and 3 parts per bib 
lion, a level thal would even meet the interim 
goveroment gohlelines tor drinking water. 


What Else Can Do Mercury's Joh? 


Other industries may be forced to abandon 
the use of the elenvent. This vear the United 
States Environmental Protection Agency 
moved to ban all mercury pesticides weed in 
paints. The industry consumes about 10,000 
flasks u veor. But mercury will continue to be 
used by manufacturers of electric humps, 
switches, and batteries; and by dentists, lah- 
oratory Lechnicnins, and others. Few practical 
substitutes exist, and a government study con: 
cluded) that these uses of mercury present 
‘minimal hazard.” 

The problem with these prechects comes 
from ther disposal after use: They often find 
their Way Inte asewaxe system of incinerator. 
Burned, the tsed product releases its mercury 
mto the atmosphere. In sewage it flows into 
vers ahd streams. 

[dr, Frank Mi, D'Ttn of Michigan State 
University’s Institute of Water Research told 
me of other sources of mercury pollution. “1 


CGiickyiver and Stow Death 


estimate that: the burning of con] and other 
fossil fuels by power plants and other users 
inthe United States could release as muoch os 
1300 tons of mercury inte ‘the air a year. 

“One team analyzed samples from the 
Greenland ice sheet. They found mercury 
levels in the atmosphere remained stable 
from $00 B.c.-until the 1950's. Since then the 
levels appear to have doubled—a result, it is 
believed, of industrial pollution, and a speed 
ingeup of the natural escape of gases from the 
earth's surface a5 man scrapes and clears land 
for new roads, homes, and industries.” 

Since 1070 the EPA has been monitoring 
inclhustrial pollution, The agency is seeking 
é total banvon the release of mercury into the 
Nation's waters, and proposes to restrict 
mercury losses into the abmesphere. 

Some scientists say the agency's limits may 
be too high—allowing some plants to jose as 
much as five pounls af mercery inthe the air 
every 24 hours. Others, inching industrial 


ae 


plant managers, call them impossible to meeL 
Tuna Industry Suffered Losses 


Noone [ talked with doubted that methyl 
Mercury Poisoning was a threat—Minamata 
antl Sweden proved thal—but controversy 
swirls around just how much mercury is 
harmful The answer is simply pot known. 

I talked with Charles KR. Corry, Executive 
Director of the Tuna Research Foundation, in 
his office on Terminal Island at San Pedro, 
California. Outside, the air was sharp with 
the <mell of the sea and of tons of fish being 
cooked in the surrounding canneries 

“We produce about 22 million cases—some 
440 million pounds—of canned tuna a vear 
About halfis caught by Amerivan boats, mast 
of the remainder by Japanese, Taiwanese, 
ond South Koreans. When the tirst scare headl- 
lines hit, sales tn some orcas cropped nearly 
40 percent. We've maclesubstantiol recoveries; 
but there are probably some people who will 
never go back to the prochuct 

“We feel the government's 0.5-parts-per- 
million guideline is unneceskarily strict, but 
WE Ore acting to ensure that it @ mel,” Mr. 
Carry concluded. “We have urged skippers 
to aveid catching: the larger tuna; they seem 
to tun to higher levels of mercury. We've 
olso sugpesied] that they shun certain arenas 
Where earlier catches ran above the cuideline " 

The swordfish: industry was hit even hard- 
er. Japanese and other foreign héhermen sup- 
plied 95 percent of the 26 million pounds of 
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the fish consumed each year in the United 
States. Confronted with the FDA's findings 
that 95 percent of swordfish run above the 
guideline, the foreign fishermen have simply 
stopped sending their heh here. 

How does the mercury get into tuna: and 
swordfish? Charles Carry told me: “These fish 
are caumht aft sea, far from industrial pollu- 
tion, The mercury must come from natural 
sources. Scientists estimate that the oceans 
hold about 50 million tons of mercury, 
largely the result. of land erosion, 

“Tuna and swordfish concentrate this nat- 
ural mercury. At the top of the food chain, 
they ingest vast quantities of smaller fish and 
absorh their mercury.” 

Pipe-puffing Dr. Vincent P. Guinn, one of 
a team of scientists at the University of Cali- 
fornia at Irvine, supported Mr, Carry's-views. 
“We analyzed seven preserved tunaspecimens 
dating from (878 to 1909, then we compared 
the results with those from five recently cought. 

“Our findings: The old fish averaged 0,95 
parts per million, the recently caught fish 
0.91. We can only conclude that mercury lev- 
els in tuna have not changed appreciably dur- 
ing the past 9O years.” 


Poison Causes Chromosome Damage 


In Washington, D, C., 1 put these questions 
to Richard Ronk, who investigated mercury 
contamination for the Food and Drug Ad- 
ministration. He agreed that in the United! 
States there had been no proven cases of 
mercury poisoning from eating fish, “But 
please understand that our job is lo prevent 
this. If we waited until there was an epidemic, 
we would be derelict. And contamination, 
man-made or natural, t¢-still contamination. 

“In setting the 6.5 guideline, we drew on 
data from the Japanese and Swedish poisan- 
ings. To be safe, an average-size adult should 
eat no more than two ounces a day of fish 
that reach the maximum 1.5 limit 

“We have run testa on other fish and foods 
The only problem seems to be with the larger 
tuna, with the swordfish, and with fish from 
contaminated fresh waters.” 

Other scientists, worried about the subtle 


long-term effects of mercury poisoning, feel 
that even 0.5 parts per million i too much. 

A glimpse of these cffects may have been 
provided in a repert from researchers al 
Florida State University, They found that 
levels of mercury in water as low as one part 
per million could reduce photosynthesis and 
growth in phytoplankton—organisms at the 


very beginning of the aquatic food chain. 


Other investigations on plants and animals 
have shown that methyl mercury can cause 
aberrations in chromosomes—the agents that 
control heredity in living cells. 

“Until suitable techniques are developed 
to study these effects,” an FDA researcher 
warned, “the only means of protection is to 
keep exposure to mercury at the lowest pas- 
sible level.” 


War on Mercury's Evils Only a Start 


The story of mercury pollution is a familiar 
one: man drawing on future accounts to meet 
present needs: In Stockholm’s Kiksmuseet, 
Dr. Alf Johnels, who had helped spot Sweden's 
mercury problem, summed it up. 

“It was a matter of human failure. We can- 
not see beyond immediate needs: Mercury 
did the job, so we used it and trusted the 
earth to absorb tt. Not until people and birds 
died did we find owt how wrong we were. 

“If mercury were the only pollutant, that 
would be one thing But every day we're 
pouting into our environment tons of other 
substances—cacdmium, lead, industrial chem- 
icals like the polychlorinated biphenyls called 
PCB's. Some are stable and will be with us a 
long time. And we have no idea what their 
long-term effects will be. 

“We who work in museums know about 
vanishing species—they are here, as always, 
then one day they are gone, Their environ- 
ment tas changed. 

“Only if we think in terms of wenerations, 
and are willing to pay the price of keeping 
the world clean of our own foulings, can we 
have confidence that man will not jotn that 
list of vanishing species. 

“With mercury we have made a beginning, 
Now we must begin on the others.” ‘a 


Ona company store, signs of hard times: Once the Nation's foremost mercury producer, 

the Idriz, California, mine shut down last April after mercury prices tumbled to a fifth of 

their former level. Legal restrictions and industry's reduced use of the metal caused the price 
drop, Most workers left in search of new opportunities; a few, like Nick Esteban, remain in the 
company town, hoping the mine will reopen or other job offers will come through. 
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PALE LEMOS SUN squeezed throudl 
the shutters of the first-class compart 
ment in the Frontier Mail going north 
[ror I rich f Leoritsar ond Path 
Kot. T opened tm re to the few morning 
iehti—and fazed in astonishment al the ro 
it fioure on the lower berth opps 
He was abrawny, black-bearded hance 
min, Sitting cross-legeed and miassaping his 
long black hoor, which fell well below ti 
shoulders. He gathered it all up, tworled thy 
end= into a krotoon the top of fis head, ane 
fastened the knot with a tiny wooden coun 
Then he combed ovat his curly thick lvear 


He brushed it vigorously, applied a sticky hx 
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of Guru Nanak, who founded 
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Punjab town of Anandpur in the Siwnlik 
Range of the Himalayas ‘There, in a brilliant 
white cyrdweara, or Sikh temple, | listened to 
the chilling tale of Guru Gobind Singh | 1666- 
1708) anc the “Five Beloved.” 

Gebind Singh was the tenth and last of the 
Sikh gurus, or teachers. A: poet, a Sanskrit 
scholar, a huntsman, a warrtir, and a deeply 
religious man, le was also prwetical Ae deter- 
mined to ésiablish a Sikh brotherhood hardy 
enough to survive the antagonism of kings 
and emperors, especially the Mogul Emperor 
Aurangzeb, who had beheaded Gobind 
Singh's father, the ninth guru, 

“Tr was during the <pcing-of 1699," said the 
graontitd, the gurdwara reader of the scriptures, 
“6 We sat on the floor under a ceiling fan 
Through the temple window I could look out 
upon ithe green Himalayan foothills, a patch- 
work af sunlight and shadow 

"On this very site,” he continued, “Guru 
Gobind Singh pitched a tent.” 

Below the tent, on the plains, a throng of 
Sikhs from the countryside bad assembled. 
Guru Gobind Singh towered before them all 
—iinedl asked for an incredible sacrifice: Was 
there a Sikh willing to give up his life, then 
and there, for the puru? 

Five times; said the granthi, Guru Gobind 
Singh asked this: five times heroic Sikhs re- 
sponded; five times the grim guru emerged 
from a tent, his steel sword dripping bleed. 
But he hac killed five goats, not Sikhbs—and 
his valiant volunteers, now robedd in saffron 
and garlanded, became the “Five Beloved,” 
the first initiates of the Khalsa, the society of 
the guru's own. 


The Five “K's” Set Sikhs Apart 


The vast majority of Sikhs today, I learned, 
become members of the Khalsa; and all Khal- 
aa members adopt the five “K's,” symbols 
introducer ly Cruru (sohind Singh, They are 
kesha, the long hair wripped in o turban; 
fonpha, the wooden or ivory comb: &aciha, 
military knee breeches: kere, ow steel bracelet: 
and dirpan, a-sword (nowadays, usually a 
tiny facsimile inset in the comb), All Khules 
men take the surname Singh—lon—though 
not all Singhs are Sikhs. 

“Gobind Singh wanted a people who could 
be recognize) from afar,” sacl the pranthi. 
But legend says that the guru himself put it 
more trenchantly: He wanted every Sikh te 
be brave enough to fight 125,000 foes 

Thus one of the things Sikhs are most 
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famous for is-their military prowess—fierce 
valor in Indian history, outstanding records 
in the British-trained Indian Army, But they 
ire much more than that. 

Today the Sikhs are probably the best 
farmers in India They ore conspicuous win- 
ners in the Indian world of sport. And they 
still furnish a larger proportion of their popu- 
lation to the Indian armed forces than any 
other community in the nation. 

A Sikh is spenker of India’s Lower House 
of Parliament. A Sikh contractor built the 
United States Embassy in New Delhi. A Sikh 
isgovernor of Rajasthan, and a Sikh is India’s 
foreign minister. 


Punjab Thrives on Feuds wid Farming 


The Sikh lives with more-gusto and is more 
enterprising than most Indians, He drives 
more recklessly, if that is possible, He ix 
lusty, sometimes acegant and uncouth, fond 
of money and of mood cating. He has a pos: 
sjonote love of alcohol, bot wall pot smoke. 

The Sikh countryman also has a fierce tem- 
per, “There te a Punjabi proverh,” my friend 
and interpreter Jaswant Singh, of the Punjab 
stnte government, told me, “that a Sikh farm- 
er is usually in jail or in the law courts.” 

Feuds over land, women, walter rights, or 
an msult linger bitterly for decades. 

The Punjab, is farm country,,one of the 
world's most heavily irrigated regions, and 87) 
percent of Punjab farmers are Sikhs. In India 
they lead what has become known through- 
out the East as the “Green Revolution.” 

One hot premonsoon day. | went with Jas- 
want Singh to the village of Chotala near 
Tarn Tarun to see the Green Revolution in 
prowess. The sarpanech, or headman, ts Gur- 
dip Singh, about 30—hondsome but some: 
what forbidding, with a revolver in a holster 
under his arm and ashotgun over his shoulder. 

“A village feud,” whispered an official, “He 
must protect himself,” 

Gaurdip invited gs inte his mew six-room 
concrete house, and, as we drank tea, he ex 
mained: “Lown 15 acres-and 1 plant two crops 
a vear—wheat and maize. With the old seeds, 
five veors age, | harvested 10 mands of 
Wheat an acre. Now | plant the new dwarf 
Varieties of Wheat, and this year | harvested 
about 23 maunds-an acre.” 

Ata fraction more than $2 pounds to the 
maunel, that is roughly 2,700 younds, eom- 
jared to the average wheat vield of aba 
2,000 pounds an acre in the United States 


National Geevraplic, Oetaber (972 


Aol Tar irom (ourcip sform, along the (iran 
Trunk Roa fh, | had further striking evidence 
of the Sikh farmers’ new prosperity. We 


eliy nec past Stkh after Sikh ot the wheel of 


Pnidia® ‘shining new status avmbol, the tractar 
Phere are more tractors now in Punjab than 
in any other state of India 

Betier known to the world than Punjah’s 
role in the Green Revolution are the track 
events that pire ered! it 24 Vears lin. Ir | O47 





India became free, but at a prce—the parti 
tion of the country into India and Pakistan 
[n northern India the Punjal bore the brunt 
of the <olit. The eastern seement, about 35 
percent of the oll Punjah provinec, remained 
with lnedia, while the western seq@ment, about 

percent, jomned Pakisian 

Hindus ancl Sikhs in Pakistan moved to 
[nclia, and Mostems in India went to Pakistan 
Viore thin ten million people exchanged 
countries. The refugees came afoot, by horse 
buck, In carts, by train, No one knows how 
many thousands of Sikhs, Hindus, and Mos 
lems were murdered when peaceful villagers, 
enraged by tales of violence, themselves he- 


came Violent. Soldiers looted. Police looked on 
Women Carried Poison os a Last Resort 


[talked in New Delhi with Capt, Ude Singh 
Ohillon, a lean, straaght-backed Sikh of 69 
who led a caravan of his people from Paki- 
étrn ‘tio Ts dia The caravan was 17 miles lone, 
anid init were 150,000 persons, 5,000 bullock 
corts, 2,000 horses, and 200 came 

“We would start marching at 4400 am,” 
Captain Dhillon toll me, “and cover about 
Fourteen ae a cave, and we walker for ten 
or tleven davs. We were organized by villages 

nt the bent if the day a village leader would 
ride! up Tind report to mre on the progress of 
his villagve. We were attacked, but not often 
we hal guns, nel at every encounter we retal- 
lated. The younger women carried po6eon 
If we aré caueht,’ they said, ‘we will kill our 
selves” About 200 people died on the march, 
mostly men, mest from heart fliure 

“When we got to India people asked, “What 
fdowe do now? [ sail, ‘T dont know myself. ~ 

What did they dof 

Thev went to the cities, and, bemg Sikhs, 
they found work An American in Bibar told 
me, “The Sikhs here who had been uprooted 
from Pakistan were selhng lace and buttons 
ind grain on the sidewalks 20 vears ago, Now 
they own buildings, anc they are the back 
bote of the transportation industry.” 


inlia’'s Eaereenic Sikhs 






Miurtin Luther of the East, the Hindu 
Sanuk acuvht refermathon of tie faith, bet 
unlike his German contemporary, be wen 
of) «6oTO6C6Ur TERE OU OTe religon Wandering 
thrauehout Tnilin in guest al Inllowers, 
Sank found most of them in the north 
Even today the majority of the nation’s ten 
million Sikhs live in Punjal 
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And on the farmlands of Punjab.an admin- 
istrative reform gave the Sikhs ane the 
Hindus a new start Acre by acre, the state 
consolidated land holdings thal, over the cen- 
tures, had been fragmented. Some were too 
narrow teallow a bullock to turn while plow- 
ing. Then the land was redivided inte larger 
propertias, on which some 400,000 to 500,000 
families were settled. 

The slaughter of Hindus and Moslems dur- 
ing the ereat mieration between India ane 
Pakistan would have borrified the founder of 
the Sikh relieion, Hinelu-born Guru Nanak 
(1469-1549), a gentle teacher and poet, heared 
the call of Goel and declared, “There is no 
Hindu, there ts ne Moslem” —that is, in Geod’s 
sight all are equal 

Sikhs today believe that God is one, and 
formless; they reject the Hindu pantheon of 
rods; they reject asceticism, fasting, and 
Vegetarianism, though most of them, like the 
majority of Hindus, will not cat beef. They 
believe, as Hindus do, in the transmigration 
of souls and) in karma (destiny) and, like 
Christians, they believe in God's grace, in a 
revealed scriplure, and in prayer, 


Food Bresks the Caste Barrier 


[n principle, Sikhs reject caste, which ts still 
a vital part of the Hindu system despite laws 
that modify its practice. Yet the majority of 
early Sikhs were converts from Hinduism, 
and, as with Hindus, the old caste wavs still 
Cling. Fach of the three hasic clivistons of the 
Sikhs—lats, non-Jats, and untouchables— 
lives behind boundaries that the others cross 
with dificult’. But change occurs. 

The distinctions of caste fade away in the 
gurv-kea-lunger, the “kitchen of the guru,” 
which is part of every gurdwara At the mm- 
wresaive Golden Temple in Amritsar, the 
holiest of all Sikh gurclwaras (prapes 540-41), 
dunne the celebrations of the ive-hundredth 
anniversary of (urd Nanak’s birth, | watches! 
os $0,000 Indians were fed in one afternoon 
from the open-air langer. 

sikh and mon-Sikh, regardless of caste, in- 
come, social trunk, ar political power, all sat 
down tn tows andoate together, They were 
Carving out the wishes of Guru Nunak, who 


established the kitchen nat so much to feed 
the hungry as to abolish caste and teach men 
humihty before each other. 

The fare at Amritsar; though suitably hom- 
ble, was abundant. Sikh sewadars—helpers— 
carried tons of wheal, potatoes, cereal, and 
hielwa—a sweet—from huge irom calelrons ta 
serve all comers on leaf plates. “Most of these 
provisions,” sald my friend Jaswant Singh, 
“are from donors: and they come by the cart- 
load from Villages. The cooking and serving 
are all done by volunteers.” 


Book Takes Place of Human Leader 


After the birthrlay celebration, | inspected 
the Golden Temple-at leisure. There isa Sikh 
praver that implores God for an “unhampered 
dip” in the sacred pool that surrounds the 
temple, this is a reference to times past when 
kings forbade worship af Amritsar, with o 
penalty of death for disoberlience. Sikhs came 
to pray anyway, and many were stain. 

During the [Sth century, Afghan invaders 
blew wp the temple several times The sacred 
pil was desecrated by debris and by the 
bones of men and cows. 

No shoes are worn -in-a gurdwara: shoe 
leather is ceremonially unclean to Sikhs, Visi- 
tors may wear socks into the temple precincts, 
if they have never been used before, or they 
may go barefoot after washing at the entrance. 
I were socks Jaswant Singh and Narinderjit 
Singh, Curator of the Central Sikh Museum 
and Information Officer of the Golden Tem- 
nie, went barefoot, 

A heacl covering is mandatory, und su, as 
we went in the north entrance of the temple 
grounds, | knotted the four corners of my 
handkerchief and placed it on my bead. Then 
we moved past tall Sikhs in blue turbans and 
blue tunics, swords at the waist, went down 
two short flights of stairs, and emerged into 
the ferce light of a Punjab noonday sky 

There, shining before us, lay the hallowed 
pool, and placed in the middle of it, its: gold 
leaf reflected in the water, was the resplen- 
dent Golden Temple. 

The sunken pool is about, 300 feet square, 
and is bound by a pavement of white and 
black marble “Let ws take our walk around 


Eyes spurkling, o Sikh bov offers o shiv greeting. Like most male 
members af his faith, fe bears the name Singh, Hindi for hon 
Sikh schools teach thon longuiges—Puntabi,; Hindi, waned English 

-aned Instill the special pride of the faith inte the next generution. 
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in jail. Tara Singh was imprisoned nine times. 
Finally, in 1966, Inilin’s Parliament yielded, 
and a new Punjab came into existence, which 
Sikhs (the majority of the state population) 
ruled for the next five years. 

“But we win, and then we quarrel,” a Sikh 
said to me in frustration, In June 2971, bitter 
factional disputes ended in the resignation of 
the government, Punjab today is run not by 
the Sikh majority but by the Congress Party. 
put in ofice in the stormy March 1972 elec- 
tions. That party is headed, of course, by 
Mrs. Indira Gandhi, India's Prime Minister. 


Give a Sikh » Car He Can Drive 


Whatever the vicissitudes in the political 
life of a Sikh, his prryate life ms characterizes 
by unquenchable vitality, and he tends to 
choose the more energetic occupyitions. 

There are 300,000 trucks in India and 
80,000 buses; half (almost LOO percent in 
Punjab) are owned by Sikhs and more than 


half are driven by Sikhs. Knowing-the Sikh's 


“wurnor-caste mentality,” you scuttle willy- 
nilly when a truck roars down on wou, for a 
truck will never get out af your wav, “There 
is no death more noble to a Sikh truck driver,” 
said a caustic friend, “than self-destruction 
on the Grand Trunk Bead." 

Sikhs also monopolize large sectors of 
India’s taxicaly business—notably in Calcutta, 
where there ore £000 taxis, and in Delhi, 
which has 4,750. Sikh taxi dnvers (or, to be 
fair; some of them) have their own rules of the 
road. The Sikh plays an Indian version of 
“chicken,” Having achieved a brisk forward 
speed, he achjusts his turban with both hands 
Without slackening, he gozes over his shoul- 
det at fellow Sikhs at taxi stunds to see wheth- 
er he knows anyone. He waves: But even fe 
dodges trucks. Only the fortunate survive 

Qnkar Sinvh Barail,a graduate with a B.Se 
degree in physics and chemistry, runs a taxi 
stand part time in partnership with his broth- 
er There are about 200 taxi stands in Dethi, 
most of them with a telephone. You ring up, 
day or night, and a cab arrives—an admirable 
system. Two or more drivers sleep each night 
at Onkar’s stand, on churpots, wooden cots 
strung with webbing of jute or cotton. “Men 
without a family take turns sleepin here,” 
said Onkar. 

“We have eight drivers,” he continued, “six 
are relatives. A Sikh family naturally sup- 
parts its relatives.” 

“Ves. but how is it,” I asked, “that so many 


foudttalys Enereetic Sikhs 


Sikhs seem to wind up in the tat business?” 

“LT think my father was responsible for mest 
of the Sikh taxi drivers in Delhi,” was Onkars 
surprising answer. “Sixty years ago he wis a 
police sergeant. He started a standon the side, 
and he put members of his family on other 
stands around the city, and they put members 
af their families on other stands.” 

The qualities that make Sikhs Inclin’s 
doughtiest cabdrivers aiso enter inte their 
supremacy among Indian sportsmen. Twelve 
of India's 1$-man fieldl-borkey squad in the 
1964 Tokvo Olympic Games were Sikhs, und 
nine out of the 17-man squad in the 1965 
Olvmpics at Mexico City. Golf, track, tents, 
wrestling. and mountumeecttng also are Sikh 
sports. (4 the nine Incdions who climbed 
Mount Everest in 1965, three were Sikhs. 

The preeminent Sikh profession, of course, 
is soldiering “There are no finer fighting men 
in our Indian Army,” wrote Brigather Sir John 
Smyth in the days of the British rule in India. 
Afchuns, Persians, Moguls, Pathans, the 
Turks at Gallipoli, the Italians, the Japanese 
in Burma, the Chinese in the Himalavas, and 
the Pakistunis—all can testify to Sikh valor. 


Gallunt Stund Made ot Saragarhi 


At Meerut, in Uttar Pradesh, | visited the 
Sikh Regimental Centre, training ground for 
the famed Sikh Regiment. The commander, 
Cal, Gurbakhsh Singh, told me proudiy, “We 
have the largest collection of Victoria Crosses, 
or the equivalent, in the country.” 

So that IT would understand why, Col. 
Gurhakhsh Singh recounted the epic story of 
Sarararht, « small outpost on the Samana 
Ridge in northwest British India. Twenty-one 
Sikhs manned the post, and on September 10, 
1#97, Orakzai tribesmen began to assemble 
for an attack. By September 1? they num- 
berecd 10,0800 

Fihting broke out early in the morming of 
the 12th The enemy stormed the walls, set 
fire to the post, und called for surrender. The 
2) Sikhs refused, No reinforcements coulel 
approach the outpest—and 20 Sikhs were 
killed. Then the signaler, Sepow Guromukh 
Singh, the last man alive, signaled the head- 
quarters, “They are getting in now. Shall I 
take a rifle or goon signaling?” He received 
his orders, picked up a rifle, and fought—and 
he too wae killed. 

September 12, since that time, has been a 
ceremonial holiday for all Sikh remiments. 
Sikh soldiers and officers alike are imbued 
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luring’ rush hour—] went) lo a mstaurant 
until things calmed dawn 

“And vour Las Veons. It's like a-cold show: 
er: Tt makes the blood circulate, but vou cen- 
not stavin the shower forever. 

“Look,” he said. Across the bay, La Paz 
wis a thitt line of lights near mountains 
limned by arising moon. With gentle strokes, 
water caressed the sand at our fecrl Some- 
where a seabird piper, 

“This is the sensation of Baja,” Francisco 
said. “Here we do pot sell noises Or neon 
signs, We have a different merchandise— 
colitude, sun, peace, pure air” 


Roueh Road Threads an Empty Land 


l was in the mood forsuch “merchandise,” 
iter my unconventional journey here, With 
a colleague, Dick Lehman, I had driven the 
erucling Mexican 1000 (pages 5645751. The 
face had taken us from the city of Ense- 
naa, below the United States-Mexten border, 
to La Paz, near Bata California’s southern tip. 

With that wild and memorable adventure 
behind me, but with almost no impression of 
Bain other than of sane, salt flats, and boulder 
strewn gullies, I] determined to tuke my lime 
driving northward PE wanted to explore out- 
of-the-way places in this haunting land that 
few outsiders ever come to know 

A slender cpur of land, Baja, or Lower, Cal- 
ifornia juts southeastward from the United! 
Stutes along Mexico's Pacthe coast (map, next 
page) Acdminutratively, the peninsula ts 
divicked) inte the State of Baja California in 
the north, with its capital im Mexicali, and the 
Territory of Baja California Sur (south). with 
Lo Paz asits capital 

The Lond is arid, mountainous, and thinly 
populated: most of its million or se inhabi 
lints live in costal towne or in the beter 
cities of Tijuana and Mexicali. Except for an 
estimited 40,000 residents in scattered! onses, 
the rugeed! interior is unoccupied, One can 
drive amentire day there and see only o handd- 
ful of people—a-trucker haoling gasoline, a 
brace of cowboys seeking rowming-stork, an 
occasional intrepicl towrist. 

Colonized by Jeswit missionares after the 


Spanish conquest of Mexico, Baja California 
remains today much as it was then—uwun- 
spoiled, mvsterious, remote: The treason is 
the “Road,” forbidding route, until recently 
largely unpaved, that runs the leneth of the 
peninstla ancl that hes long discouraged all 
hut the most determined travelers. Now the 
old road i passing. 

The Mexican Government has baoilt mn 
mphalt highwar from Cabo San Lucas; in 
the extreme south, 420 miles to the gullside 
lown of Santa Rosalia. In 1968 a four-lane 
rydway was completed between Tijuanms 
and Ensenada Two lanes reach OF miles 
farther south to Camali: Crews work steadi- 
lv to finish the 1,000-mile highway by De- 
cember | 973. 

“There is a Mexican saving,” an official 
told me, “that if vou open 4 highway, vou 
open the whole world, We expect an explosion 
of tourists when our highwaa ts completed,” 

An explosion they wall surely ge. Inecrens- 
ing numbers of visitors already stream south 
from the United States by land, sea. and air 
Fut until the highway is finisher, those who 
dare Baja’s rocky midriff wre advised to have 
sturdy vehicles, plenty of spare parts, and 
supple back hones 


After the Race, a Slow-paced Rehirn 


My own vehicle wae a Volkswagen, or- 
mored against the hararlé of the still-4in- 
forgiving road. The car had a skid plate under 
the engine, heavy-duty sheck absorbers and 
clutch, and oversize tires. The engine's air 
intake wie in the passenger compurtment, 
which was reusonally free of clust 

| bart christened! the car “Boojum,” after 
Haja's bizarre polelike tree (page S85) A boy 
in Ensenada had hts own name for Boojum: 
“sond boggee"—sand bugey 

Having experienced Baja ewiftly, anc by 
the seat of my pants, [now planned w leisure- 
lv route south from La Paz to Cabo San Lucas, 
ind from there up the peninsula's outback to 
Ensenada, Enrique (Quique) Hambleton, a 
young Mexican ecurcated in the United States, 
would join me as interpreter, 

Before setting out, | savored Francisen 


“The shark lunged at me, but | knocked hinson the nose with an oyster basket.” A 
battered diving helniet an bis knee, 79-veur-olel Salome Leon reminisces about bis 
days asa diver. Pearling was once the principal incustry of La Faz, major city of 
auithern Baja, but it ended when an unknown ailment killed the ovaters in the 


[40"%s. Salome, like many others, turned bo fishing. 
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La Paz—te City of Peace—was once the 


City oft Pearls. From the time of Cortes, divers 


roamed the shallow coastal waters seeking 


pearl-beiring ovsters. In the 1940's a mivste 
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dione the San /\nelreas Fault, the borning 
peninsula bean a stow northwesterly crit, 
sheciding great chunks of rock, which became 
slands as Pacihic water flowed in 

Cn these islands life has evolved in un: 
ustal wavs [n 1053 o rattleless rattlesnake, 
Crotalus cotalinensis, was diacovertd on San- 
ta Catalina Here. too, barrel cactuses—mants 
of the species—grow ten feet tall 

At Cabo San Lucas, where Baja finally 
succumbs te the sea, fly-in tourists relaxed 
at the fortresslike Hotel Finisterra, perched 
Improbably on ft high ridge of gratite rocks 
(page $55). In the ee of these rocks English 
Pirates once waited to prev on Spanish gal- 
leons. Sow yachts swung: larity offshore 


Restless Wanderers Onee Houmed Baja 


| walked the beach where Pacific rollers 
flumed, in contrast to the placid gulf waters 
a few hundred vards away. On the sand 
bikini-clac) bathers sunned, anc bevond the 
breakers a solitary whale cruised! northward. 
I climbed to the hotel, pausing now and then 
because of the steep steps. [ counted them— 
18, Topside, T asked a balding guest how 
often be harl clitnber! them 

“Pour thes,” he replied wearily, "The frat 
time, the Inet lime, never dain, ond don't 
mention ih 

Baja California is -all but surrounded by 
Water, yer thie peninsula's rainfall meager: 
ane to three inches annually in desert areas, 
Crossing the parched and forbidding crags 
of the Sierra de la Gieunta, Quique andl | 
dipped down to the community of Loreto, 
Here in 1697 the Jesun Juan Maria Salva- 
terra. landed to found the first mission—-and 
the first pertinent Ruropean settlement—in 
Lower California. Enduring hunger, drought, 
ond sporadic Indiun attacks, the Jesuits 
established 1S missions in Baya, 

The [neclinns were wanderers who spent 
their fives searching for food. Of riches or 
architecture they had none, though pamtings 
in tmid-peninsula caves (page 334) suppest 
their forebears had leisure enough Tor grtis- 
Le pursiaits 

The “black robes,” as the Jesuits calles 
themselves, described the Inclians as-chedlel. 
like, simple, and devilish The Indians woukl 
olten taunt the priests when the latter mare 
mistakes th the Dnicdian toneue. On one such 
occasion the missionary Juan de Uparte, a 
man of great strength, hoisted a disrespect- 
ful member af his flock hy the hair und shook 








Rife Culiornia's Rugged Outback 


q Determined diver, a brown peti- 


tan plommets toward a fish dinner 
ifnting pave) Oceain-borne DDT 
threatens the survival of pelicans 
nesting on telinds off Raja's north- 
West shore Even with new controls, 
i wol toké years-to rid the onviron- 
ment of the peraatent chemical 
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nything for me.” 


‘Thev beheve in miracle 
self, I live 
thing.” He paused and 
luvier has never done 
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Lottery Winnings Da Gods Work 


Un the way back to Loreto, Quique and | 
little ranch There, three 


los Santes family were dontis- 


eniverhy| aiheal iti 
sisters of thed 


2 a7 4 ee _ | 
stil Pea Pe SLT Inhi- ih rl t by Lk Loi ual Ty Gee 


Inez iF reLo, Rosario, anc Jovita CW a Ln 
sere and a wirhow—wreloomed us. 1 noted 
that anvestra place had been set al. their hum 
il Pad Vocest 
Winthieee trick, and the sisters mvited him to 
lunch. The good father d 


have a bapttem in Loret 


atriver! in fi 


Bea. Wines: | Bie Dae 
Lat RET 


i qf rir 
Ha lini Li 


he explamed 
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“Hot SOU Ms slay, Kosaro insisted 

| will be Late,” the priest repli 
“But Padre.” Kosario cone, “we hav 
levhe, queso, frijelites—milk, cheess peo 
fans.” The priest settler! for a box lunch an 


eft Lue and I soon follawed 
| ni | heared this 7 ere wore hin acw) PPoni 


aed othe Viren be woul ebuil Loreto: 
chute! which hed been tlamaged In rH 
earthquake in 1870, if he won the Mexican 
national bother Lfter the biptism | kant] 
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Riding point on «a miniature herd, a 
coquero lepis his compadres along a dusty 


rom forth of San lenacin The cowboy: 
Wear gulrtter-inch-thick leather ¢hape js 
itmoar against cactus: spines. Desert shrubs 
providde menger crazing, Baja nurture only 


B third of the beef ite people consume 


“With the additional funds from the Jot- 
we tnished the reconstruction of the 
church in 1954, but there are still a few de- 
toils, some stonework, some. ornamentation, 
l have always bought lottery tickets, but | 
Never WON Afaln - 

Ihe padre stopped speaking, and T looked 
up from my notes, Weary from the days of the 
hesta, he sat with his chin on his cheat, asleep 

Northweetward of Loreto, Quique and | 


LC, 


tirove alone the shores of 25-mile-long Bahia 
[ts waters were clisturbed only 
GY feeding fish; its beaches, except for a few 
campers, Were vacant We 
paused where the road rims Coyote Bay, one 
al mum 
savored the silence 


Concepcion 
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Highway Threatens Lonely Splendor 


helmeted ricers thiinclered 
piston motorevcles laden with camping gear 
NEXl came ut green pickup truck with two 
nuns anit whe waved, veils streaming in the 
Winth We set up our tent at the water's edge 

And there we met Mabry Ovle of Grants 
Pass, Oregon, camped with his wife, daugh- 
After dinner we sat not 
hy a cumpfire but in the dark, the better to 
see the stars 
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ber. snl son-in-law 


“Te made so many (rips here l can't count 
em, Mabry said, chewing a battered pipe 
“Startecl coming after the war. [f we averaged 
ten miles on hour then, we thought we were 
doing real good. T used to sit here and watch 
Ihe Mexican trucks grinding. around Coy- 
ote Hay | hey el come Poppers peop down The 
MH in the lowest gear they had, all lit up like 
Christmas trees—each driver put extra lights 
on his truck to make it different 

“We got scallops ten inches wide: in those 
favs. Clams by the bushel But now vou have 
Lo Work med) hare to @et a doren. Times are 
changing. And: that ensy ronal up there. That'll 
bre the end of the Hp [ Sheu " 

Quique agreed. “When the highway is com 
pieted, vou will have to look hard to find the 
real Baja. In the past i was all around you,” 
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Perhaps. But some things, [ thought, wowlel 
the <weet scent of desert air, 
the gentle pulse of waves wooo the beach, the 
tlcacty flame of stars across the sky. Thies 


never change 





disturb, mot even the resound- 
ing sniires of Mahrv that night, relaxed once 
again dt his favorite spot 


recy Md ez Cou 


Next morning al Torcdillo Bay we found a 
bulldlezer scarring the 
erecting a rack wall. Whal for? 

A trailer park, Senor." 

A trailer park’ Maybe Mabry and (Quique 
were rieht 

A touch ol chinvs to. Mulewe, a 
coastal town north of Bahia Concepcion. Here 
on CGictober 1, 1847, the Mexican militia fought 
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4 landing party from the sloop of war U.S.5 Unlike the hotels, Mulege'’s small prison 
Qwate to o draw. Othet mitor skirmishes took has room to spare. ] visited tt one morning 


nlace until the treaty of Guadalupe Hidalgs with yi 





eT Jose Ves. wd found rhe ruivrrhs, 


concluded on February 2, 1843, put amend t no hocked celle—and no prisone 
the UU! S-Mexican Wur and acknowledved "We have prisoners, fose reassured me 


Hain California as Mexico's territery Maghtoof them, but thes 


ate All working on 
Ninelecenth-century American soldiers the hivhwav. We let t 


lem out at sx in the 
came to conquer the peninsula; 20th-century =o omerning and they return in the evening. Then 
mtizens come to acimire it. Ane their tlolhurs Licey may 20 oul to dinner or to the 
rontrilbute to Raja's economy With such freedom, I 





MoV lies 


wsiimed thei offer 





We ship 250 tons of dates annually to the 9 ses were minor 
miiniind, Alolege’s delegade, of Thayor “Thev are all homicitles,” satd Jie bath 
Ernesto Aenilir tolel me. “hut tourists from oo nol wert, thev ort nol dangerous: [les 
the U.S. are our main source of income.” | have praved them good behavior. T am enls 
noted that the town’s botels were fammed, sorry they are not here to welcome you!” 
the airstrip croweled by lieht planes. \ pall of reddish smoke from an old copper 
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and bace ws return. “But don't vou try no 
hurr!” 

For several nighis we camped among the 
boaojum trees, ancl woke eich morning te fine 
them shrouded in Pacific fog, Climbing, curs 
ing, spreading, drooping—thevy are the orclelest 
plants In Bown and perhaps the longest lived 
of its ceserct spectes. Botanists calculate that 
entme boopums Teach bth VEaTs of age 

Revond the town of El Risarin a highway 
crew Worked south, [met the superintendent 
Anvel Vasaquee, whose trock was mired in the 
stindy trak “Dowis trying te see if] could puss 


stuck, 


withqagt he explained, “I 
cic? mike jt’ 


AL Titel 


ancl tack o sicle rourl through praonite out 


FELTING 


farther on we left the main route 
crops and tall pine trees of the Sterra de San 
Pedro Wiiartir—the Mountain of St. Peter Mar 
tywr—tronically crowned by El Picacho de 
Diablo, the Devil's Peak. At 10,154 feet, [N- 
Abi ts the highest point in, Baia California 


Living Svmbal of Buja's Wilds 


Wwe atop peo il 2 meadow 
sound was the hum of thi 
trees, like the roar of distant surf. On 4 near 


nnd. the ons 


wind throweh the 


bv nidee 0.200 feet hich, the National Univer- 


a1 cok Wlexicn hel established nin observa 


tory. The astronomers were elsewhere, but 
we met the mamntenance personne! at they 
city, atl that evening wert to view the star: 
and planets 
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iescope on Polaris, and I watched the sta 
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SHUT WH next, Timed with eterna Tints 
Lhe of her men Look turns fl the Im=tt ume 
Arnoldo Campa scanned the horizon. “| am 
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looking for wa Koita—my gir 
evening slir, 
colors. She ippears briefv in the early eve- 
ning, Gul tonight | do not see her 

We ied inte the truck. and headed for thi 
camp. From the pines at our lefl, a coups 
leaped inte the beam of the heachiehts. bownd 
er down the roared, f 
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nection. of the observatory. “While we 
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observing the stars,” Arnoldo said, “he was 


The cat symbolized to me all that was wild 
nnd worth preserving in Baja California, and 
| hoped that others might see him-as | hie 
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Lccompaned DY an ominous: Chitter trom the 
rear of the car, Stopping at the headquarters 
of the crew enguvel tin dimproving the observ- 
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Rocks, 
huts, 
and 

Sand 


By MICHAEL E. LONG 


“W@W TIGHTEN THE CHIN STKAP of my 
rash Aeinvel fnel jean forward, Dard 
— Lo at ure it slit ub dch r | Les FL 


seat belt are secure. Mv fellow driver, Dick 
Lehman, sits motionless, his fingers mak- 
ine deep indentations in the loam-rubbet 
nidding of our steering wheel His & 
watch for the fick of the starters Nag 
This i the beginning of the Atesocan 
LOO, actually an &32-mile dash down Baya 
California, from Ensenada to La Pas. Bi 
fore us tie mountains. sand, rocks«<—and 
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Mn OF ih SO are MN OLNers: GOCTOTS, PIMA, fat AE, i RK bfakes into the first check- 
teachers, hremen, & jute, Abouse wile, 4A lock- point, the town of Camalu. I take the whee 
smith. Fewer than 40 of the 222 starting  Fowr miles downrond the pavement ends ane 
vehicles are driven by professional: our ordeal begins First, cobblestone rocks 
Cin this brneht November morning Ense Then sand, COUTIOGd to power OY menerations 
nada echoes to the rumble of exhausts from of Mexican trucks [It spurts against Boojum 
motorcycles, Gune Dugeits, trucks, and se- ike splashing water and mikes a gritty, 
lanés—ancd from our Vehicle, a Volkswagen whinmhe song’ in the trem of the tires 


va ky tru ki Lit S [ict sE arc spits up o 
hat caroms off our windsield. Fortun- 
protect us i we turn over. [ hove namec the nately, the ¢lass cloesn't break 


reaniorcer for the frond with heayy-—-dut | 
Kf 


luicn ane shock absorbers, and a roli bar to rey 


ir “hoon, ater bapa s-extriporcinary (tee Dick. a National Geographic advertising 


since 3:01 .a.m,, the crivers have departed representative and tol.a patient man, spurs 


i one-minute intervals At 11/40, the fag me: “Put tt in second! Second! Now third! 
WSs For us Wateh the sot stuti!" 

With @ throaty, ascending growl, Hoojum “For heavens sake, Dick, fet me drive!” 
winks up to #0) miles an hour, Dick gunles te 2:20 pom. I've got the rhythm now. To mi 
Car around sinuous curves and cown hairpin surprise, [ve even passed a couple of other 
witchbarks, (in our map—a tip sheet pre rucers. Ahead, at the top of a rise, the road 
Pures ee ea ran THaACeYT k noe an nlarm rts Lp peat l SE Spee tntore ther ome with 
ing comment: “Mile 24.59. Clint Slow"! cameras. [ ask Dick what's happening 
Chere have been many bad accidents here 'Alan incicattes: a bad dip, he repites 





No crowd cheershis passing. Aloncamonig = Vnez, one of nite mandatory checkpeant 
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puns al 


the rieht. sure! 


feel rio & wash TT swerve 


front Wheel collile< with Witermelon-Size 
rock. The jolt aleost tears the steennge wheel 
[rom my eras 

2:40 pom. Checkpoint Bl Rosario, “¥ou'r 
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Right Whales 


Photographs by WILLIAM R. CURTSINGER and CHARLES R. NICKLIN, Jr. 





in its winter refuge off South America. 577 
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LOSE TO SHORE, below the high esturpment. a herd of 

whales frolicked: The tide was in, and the great animals 

rolled and turned and churned the clear water with their 

flukes. We could have hit them with stones thrown from our 
brushy sunbaked vantage, 100 feet above the beach. 

“Keep on the lookout for Y-Spet,” | said, handing the binoculars 
to my wile, Katy. “She's almost bound to be somewhere nearby.” 

North and south the wild and lonely coast of Patagonia faded into 
the haze. In the windy spring of southern Argentina, this September 
day was one of exceptional calm. | could make out five or six vast, 
dark shapes like submarines, They were southern right whales 
(Evubalocna australis), a once-abundant species that is now perhaps 
the rarest of all wide-ranging mammals. 

Along this sparsely inhabited stretch of coast, whales came to 
mate and calves cavorted in the easy playfulness of the nursery. 
From our clifftop perch, the whales’ sheer bulk—one or two were 
longer than fifty feet and would weigh as many tons of more— 
dwarfed the members of our research team moving among them. 

Photographer-divers Fill Curtsinger and Chuck: Nicklin were 
quietly swimming with the whales. Andy Pruna, our motion-picture. 
cameraman, and Pedro, the boatman, attended them in a. skiff. 
Three orange transmitters, with underwater microphones suspended 
from them to catch whale sounds, floated at the corners of a trinngle 
of shallow sea 2,000 feet on a side. 

I picked up earphones plugged inte receiving equipment on the 
clifftop, Through them | could monitor the sounds of the whales, as 
well as the running report of whale action transmitted from the boat 
and from a Cessna £50 spotter plane circling overhead, 

Suddenly a great shape breached ond hurled itself in charcoal 
sieekness from the water to smack down on the surface with a boom 
like cannon fire. Moments later our spotter spoke from the plane: 
“T think it's ¥-Spot's companion breaching, ¥-Spot just rolled over 
on her back with her calf draped across her chest. Now-she's patting 
it with a flipper.” T brought my camera-telescope to bear on ¥-Spot, 
named for a hig white splotch on her back like picbalding. 


Newlound Haven Proves Ideal for Whale-watchoers 


Cinly recently has this remote whale haven in the western South 
Atlantic become known to us. In 1969 the National Science Foun- 
dation research ship Here came upon a herd of right whales off the 
coast of Patagonia. Kesidents of the area confirmed that the species 
visited the region each winter and syiring, 

Making a reconnaissance trip in 1970, sponsored by the New 
York Zoological Society, I found the place ideally suiterl for behav- 
ioral studies. The animals congregated in a small bay and along a 
stretch of coastal shallows, promising relatively easy approach. 

During that first season we uncovered extraordinary evidence of 
right whales’ restraint toward humans. 

One day Katy was out in our skiff with an Argentine diver, Adal- 
berto Sosa. A whale approached and circled the boat closely, almost 
touching it several times with its head. But then it turnert its flukes 
lo the <kiff, swished them strongly from side to side, backed up and 
placecl them under the stern and raised the whole boat, passengers 
and all, about six inches in the air. 

katy kept cool. On the radio she told us what was happening, 
and simply asked, “Do wou have any aupgpestions?” Al the time, a 
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We found that courtship involved much stroking and hugging of a 
female by the males competing for her. She would avoid her suitors 
by rolling onto her back and lying at the surface. But eventually she 
had to right herself to breathe, and then the males would grab 
hasty breaths and dive beneath her. swimming upside down and 
pushing and shoving each other. 

With only one male present, however, the female normally was 
quiet and tender in her acceptance. The parr would hold each other 
with their flippers, belly to belly, while mating. 


Whales Stand at Ease —on Their Heads 


Another notable activity had nothing te do with ¢ourtship, Fre- 
quently, we would see a whale assume a vertical posture, tail out of 
the walter and nose down, its mouth inches off the bottom One 
observer reporter! this as a possible feeding attitude. But I suspect 
That if is a rest posture, for whales would maintain the position, eves 
closed, for about 20 minutes ata time before surfacing to breathe. 
Normally they blow every two te three minutes 

Tt was delightful to watch the young whales at play. Strands of 
scoweed dislodged by storms were the tovs | watched one calf swim 
up beneath a clump of kelp, draping the green ribbony stuff over its 
head like a bizarre hat. Swimming ahead, it let the strands ship free 
and stroke along its buck and flanks all the way to the tail. With a 
swirl, the calf rolled on its side and used its tail to scoop the seaweed 
within reach for patting with its flippers 

Newborn calves liked to play with their mothers’ tails. They 
would stide off first one fluke and then the other. Usually the moth- 
ers patiently absorbed all the jostling. Once, though, we saw a big 
female deftly roll onto her back just as her mischievous calf was 
about te cam her She grabbed the voungster by clamping the small 
of his tail to her side with a flipper. He wrigeled and struggled and 
splattered, When he had ¢culmed down, she slowly let him vo 

To document night whale social structure fully will require much 
more fieldwork Yet ashadow hangs over our hopes, The few known 
herds-often concentrate near shore where they make easy targets for 
outlaw whalers or for whalers from nations not bound by interna- 
tional agreement. Even though declared « protected species for the 
past 37 years, right whales have made little, if any, recovery 

In late spring Patagonian nght whales leave their breeding area— 
an area protected by the Argentine Government—and head south to 
summer feeding grounds. But where do they go? Will they evade the 
cuns of whalers who are party to no restrictions? 

Far-reaching undersea topographies that reverberated formerly 
with the shouts of whales now echo only the monotonous hiss ane 
surge Of sea-surfuce waves set against the dull, numbing roar uf 
shipping. The once-vast host of right whales now is reduced to afew 
roving bands—harassed, divicled, and clispersed oO 


SIX-MONTH INDEX AVAILABLE 


As one of the benefits of membership in the National Geographic Society, 

an index for each six-month volume will be sent free, upon request, to 

members who bind their GEooRaAPHics us works of reference. The index 
to Volume 41 (anuary-June 1972) is now ready. 
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The 1973 Oldsmobile Ninety-Eight Regency. 

Walter Hoving, Chairman of Tiffany’, says it’s 
a car for people with good design judgment. 

Maybe you'll agree. Maybe you wont. 

But if youre going to invest 55,000 or more in 
a luxury car, shouldn't you at least come in and see? 
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This TVcommercial shows 
your head from bouncing o 


Allstate believes in air bags. We think they're todav's best answer 
to highway death and injury. Along with lap belts, we'd like to see 
air bags installed for front seat occupants on all cars as soon as possible. 
What's in tt for us? The same that's in it for you. We want to reduce 
the thousands of annual highway deaths and the millions of crippling, 
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disfiguring injuries. Besides saving lives and preventing injuries, air bags 
In Cars are expected to help hold down the cost of your auto insurance. 
For a 30-minute film about air bags for your club or organization, write 


the Safety Director, Allstate Insurance Company, | mer 
Northbrook, Ulnois 60062. Al listate 
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Surround your family with 
r 40,000 miles. 
The new General Dual-Steel Radial tire. 


The American radial built with steel belts under 
= tread. Guaranteed for 40,000 miles. 


a 2 


} ) Zeer Punover rough highway edges, it smothers them and keeps rolling. 








Go into @-curve, the treads hold tim 

When you're apt to be carving Farmly-sived responsibilities 
rn your car, those are the things that court. 

We binlt the Gener Dual-Sieel Radial to be a lot of tire 
A Calibrated” tire to give you a smooth nde. A tire with Durager’ 
A. Dual belts of tread rubber te deliver a lot of mules. Its a tire that, more than 


Ssleel card to protect anything. was built with vou and your family in mind. 
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G, Flexible body Mile alter mile. Season atter season. 


pligs weap radially 
around the ire Maybe for as long as it takes a 9-year-old 
lo grow up to be a teen-ager. 
















GUARANTEED FOR 40,000 MILES 
Our Duat-Steel Aadial will give you 40.000 miles of tread wear 
in normal passenger usage on your car. If it doesn’t, bring your 
Guarantee Certificate to an authorized General Tire retaner. 
We'll give you replacement tire credit or cash refund al our 
option equal to the percent of mileage nol received, based on 
your purchase price |f available or the current sailing price, 
whichever ie to your advantage. Excluded are repairable punc- 
lures; tiras used on trucks, commercial or racing vehicles; 
and tires evidencing improper care or vehicle maintenance. 
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BUICK. 


The solid feeling. 
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Olaints HS time, tne Stugent ooctor fas BOrecice 
Nepal ary nistead of seeing the patient in the nhospita 


iT es OUT thal its 3 1 ac n . iF reap The wrote = el 
Dear Tar mare serigus, and tne Prec) Diagnosis (6 tna 
nucn More critical 

The S Wrong again, nobody oes 

léaching medical students to be rent cant, and 
shouldn't, be achieved by computers. That's the work ol 


ayperienced, dedicated orofessars af medicine. But asa 
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The late, late Summer in Bermuda 
looks just like these postcards. 
Enjoy it now. 

















Mail this coupon ot your own risk, 
Ade niice if vou do, Cantas will send vou a mess 
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But then Qantas will stop at nothing to get 
people to fly with: them. To Australia, lo make my 
life unbearable, 
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The sterling silver Parker 75 Classic Ball Pen 
Cive it to someone who's economy-minded. 


et tet eon  DPARKER 


Ifnobody bothered to warn you, youd be proud to send 


your kids to the Happy 


By 


Forget what you sec. 

The most important part of a. day 
care center is the one part that cant be 
faked and elossed over with bright 
paint and papier-mache, 

“Dat pert is whe’ inside. 


Ll its a good day care center, in- 


side itll have qualified teachers. An 
adult volunteer staff, and a program 
for parent invelyement. 

It might have someone who 
narws what to feed kids to keep them 
heulthy: And simnone to.care for them 
when theyre nce. 


Lnside it'll have alfection, too, 


Kids secm to thinive on that 
Without ot lesst o few of these 


Clown Day 


i eg | a ] i i J 
epee a rai 





i en, ia 
things, 0 day cure center is only a hol- 
low shell. Something that can doa kid 
more harm than good. 


‘Thork Metropolitan Lifes con 


cern. The children. So we've prepared 
abookhet for parents called “Day (are: 
What and Why 

Right now in this country there 
are) million lads under age six whose 
mothers hold jobs. Quality day ore 
would be good for all kunds of bods, in- 
cluding many of these 5 mullion. Yet 
ently 700,000 spaces in licensed group 
care centers are currently available. 

A word of caution, however, 

Even worse than no day care cen- 
ters at all would be lots of well mean- 





Care Center. 
i; 





ing but inadequate ones. [hose years 
a child spenils ina day cure center are 
few but vitally important to his furure. 
More than half af everyones learning 
abiliry is developed before school age. 
LP youreasconcermed 25 we about 
day care centers being good ones, send 
for our free booklet. Write: Day (Care. 
Metropolitan Life, One Madison 
Avenue, New York, N.Y. TOOL, (Or 
call your local Metropolitan office, 
Don't put it off. Its something we 
think 2 lot of kids cant do without. 


o3 Metropolitan Life 


We sell life insurance. 
But our business 16 life. 
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New Caprice. The most distinguished Chevrolet of all. 








\ny car with a name ike Mark TI 
something spceial, It 
Our brand new Mark’ is the ton 
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ic most powertal, | The'ently hike you see here, / 
ne with six evlinders.) four-door sedan. Ad POLED 
the widest ihr Waron 

And the longest “ce your Toyota dealer today. Se 

Arid tine as comport lle. WEL Lhe most: Tovar 
itather-like padding, Reclining See YOU there 
bucket seat: Rear window defroste Por your nearest Loyola deale: 
\ power Ofakitte sy nae with front all 800-743-6000 rall-f 


re s1 | 
discs Flee Tit & \ coke. *54 cls mt In [— mnccr) i KSB HG AW) 





Slide-takers of the world: 
look for this sign. 


Turn your slides 


TAANSPARENCY 


into snapshots. 








This sign tells you that this is the place to order 
ereat snapshots from your favorite slides. Processed 
by Kodak or your independent photofinisher. 

And when you get your snapshots, look on the 


back to see if they were made on Kodak paper. I so, 
you know a fine-quality paper was used. 


Whether calling to Puerto Rico is your business 
or vour pleasure, make it easy for yourself. Dial direct 
and save. 

$2.55 plus tax is all you pay for a three-minute 
station-to-station call you dial yourself between 7 p.m. 
and 7 a.m. weekdays and all day Saturday and Sunday. 

$4.65 plus tax is all it costs when you dial the 
call yourself between 7 a.m. and 5 p.m. weekdays. 
$3.45 plus tax from 5 p.m. to7 p.m. 

So use area code 509 and be on your way. 
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if sugar is so fattening, how come 
iausaaer tilde are taint? 


Next time you pass a bunch of kids, take a = anlar cote ertiockier ara friaeaaes 
with sugar than anybody. But how many fat 
kids do you see? 

The fact is, if you constantly take in more 
food than pe ee eee 















For kids, eating or drinking something 
peter han eg akant se Se 
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A Ridgeway r reflects y your taste. It doesn’ t dictate it. 
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The digital clock radio 
with Acie of Sound. 
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When youre buyinga home, 





They can tell you a Int. 
The quality of the windows 
is a clue to the qualits of 
everything in the house, They 
can tell you whether the 
house wis built up to a 
stundard or down to @ price, 
whether it's ¥Yalue for money, 
whether it will be an ensy, 
ceonomueal howse to own. 


All this from a window? 
Yes, because ae ows 

have such a dermandis 
ilo, Not only do they establish 
the beauty and style of thi 
home, they have to tet in the 
light, let in the air, keep cut 
the weather, keep in the heat, 
and koun Iperating easily and 
eticientiy, with minimum 
attention, year alter year. 
[f-somebody's cut corners 
with the windowa, it soon 
anows. up. 


1h th Cih 


Cut your losses, 

As much as ball the heat 
lozs from a house can be 
through and around the 
windows and doors! Well made 
Windows can cut this loss— 
in fact, Andersen Windows 


ond Gliding Doors can 1 redu ALE 
heat losses by 16°) ta 355) aa 


compared to windows which 
just meet commertial 
atandarcs. (wera year, 
ad sizeable sum. of your 
heating 4 pee 
(What's more, vo u'll be savi nig 
energy abd helping roOnSserve 
resouirees, and that’s becoming 
important to us all.) Good 


that's 





windows can really cut 
maintenanes costs, too. 


But how do vou tell a 
god window 7 

A window that seals 
tightly, opens easly, won't 
stick and won't 
ruithe ie the result 
of great care and 
precision in 
> manifacture, How 
| can you tell a tite 
Sa window? There's 
fn gasy ways look for the 
nome Andersen Windowalls... 
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How to get good windows. 
Firet: strep in to setud for cur free, 
lustrated, 24-page booklet “Tiew to 
pet goed windows,” Tt ean telloyod & 
lot. Mail te: Anderson Corporntion, 
Hav port, Minnesota Ang 

L plot ta. fil, 


T mene ae) oe v| . 
L poe Li Perce eT 


Sane _ 


Achineen . 
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Andersen Windows cost 
less to own, 


Andersen design and 
materiots reduce heatiine and 
cooling cost! ml year “round. 
Atidersen uses the now Xi" 
welded insulating glass, for 
more efficient imssuls ction than 
ever before, Anderser 
Windows need so 
little maintenance, 
and are so very (ay 

to clean, Eepecially 

Andersen Perma- 
Shieiit® Windows and Ghding 
Doors, where o core of warm 
stuble wood is protected by a 
sneath of tough, durable 
vinivi. [¢ will not chip, fi uke, 
rust or corrode, No painting, 
almost no maintenance, (The 
exterior sash of our 
Natroline® windows are 
finished with a patented 
i-stop factory process; they 
wont require painting for ut 
least 10 years.) What's more, 
Andersen Windows add to the 
value of your home. They're 
prelerred V to 1 over any 
other make, 





Economy, vear after vear. 
Whether you're buying « 

Castle or a cabin, economical 
windows are important to you. 
In fet, the tighter your 
budget, the mare important 
it becomes to insist on long- 
Cerm Money aVving Windows 





like Andersen. That's why 
vou fihd Andersen in quality 
homes Of every S120, 


So a 
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“Vintage” 


With pencil, 
$25.00 
Impress 


someone. 
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WRITE TEBAY FOR FREE LITERATUBE 


The SUCKERT Loose-Leaf Cover Co. 


SS Woodrow Wilson « Detrot, Mich. 473% « USA 


Ciel Gotaas preern4 


ROYAL WORLD 
ADVENTURE Ill 
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JANUARY 23,1973 "" * 22 DAYS 


GOTAAS WORLD TRAVEL 
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mayoe youd preter sunbath 
= a i rl r ‘Be | =e a 5 Ci a a ne 
some inviting streamr rernaps 
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With an Airstream Land Yacnl no000 beds, bathroom, Net ana 
cold water, refrigeration, heat and light independent of outside sources 
wherever you go—for a night, a week, ora month. Airstream Land Yacht 
ng means real travel incdependence— no time-tables, tickets, packing. You 


ni 2 Ly i t = =t in == * i = Lhe 7 L yi L i=, y= = 
ist tow vour Airstream liohtly behind vour tar and follow vour travel WhIMNs 
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AIRSTREAM’ feoariment 10, Ghuroh Stree ly ten Cantar, Ohio 463 
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Almost nothing will stop it 











The Firestone All Position 
Town & Country... 


lt has three separate tread 
sections. A stable traction 
section on the left. Center 2 
bars for a-smooth ride and 
good mileage. An open trac- 
hansection ontherightto stop 
and start you in snow. 

It'll take 112 studs* not the 
usual 80 or 90 

And you can put them up 
frant, too, for stopping and 
steering control, This tire lets 
you head your car into winter 
and know...almost nothing 
will stop it. [Available for U.S 
and most imporied cars.) 











hheres a free ice 
Act: ee waiting fe 
you at your Firestone 
Dealer ‘at Store 


the people tire for winter 


Tou gO tfhrovgh ice, mud or snow or we pay the tow! "Sluds available whore fiwe allow 








investment. 


Find out for yourself howa 


maior DuSiIness 
3 profitable rivesiment 


Rlie sky thinking is a major ingredient of 
leadership. If the executive mind never soars 
above the known and wocepted, the historical 
ond rowtine ways of dom things. the company 
will falter, fall behind and fade away 

But all blue sky ideas must eventually pass 
the tupgeed tes| of business economics. That's 


why Beech Aircraft Corporation has always 


talked fo: Dosinessnern 
m terms Of IAvesirent 
in business airplanes 


Take a good, hard look 


Su down with your 
accountant and the 
Beechcralt (Capital Re- 
covery Crude to 
wheal Your net camtul 
investment ina Beech 
craft! would actually be 
You will probably be 
surprised. Gaoing mall the 
way to the top of the line 
tO NlStrale, many com- 
puinies can own the fa 
mous King Au ALOO, 
lurboprop, pressurized 
corporate transport for a nel capital invesiment 
of less than $700) a month. The new King An 
S00 can serve as an airborne excculive suite 
for &. oT @ TTainsport tO Carry Wp ty I} and acre 
of 7 in quiet, comfortable, 285°) mile-per-hour 
flight. The Beechcraft King Air ts the mist 
widely used turboprop business aircraft in the 


Ce 


world, Over one million flight hours logged’ 
Some down-to-earth qualities 
fhe King Air AlOO is much more than o 


corporate transport li is a sound investment. 
lt is a vital piece Of business equipment, so vee 
built that downtime for maintenance simply 
isn’t a problem. So expertly crafted and ahead 
of its times that depreciation is low. Resale high 
A Beechcraft fact of life you can casily prove 
i yoursell, Performance ond fight charscter- 
rtics put thousands of small lown airports ac 
remote strips on your company air routes, The 
business opportunities this opens ire suibyeci 
matter for your own blue sky thinking 


into a "hit ue rie 


The first step is an easy one. 
Read the un-coupon below and write on your 
letterhead. Wou'll receive the Beech business 


fying kit entitled, “How to [urn Blue Sky 
Thinking Into a Blue Chip Investment.” The 
kit includes a Capital Recovery Gude ond 


evervihing vou nee to make your imttal judg 
ment wbout the profitability of a Beecherafl in 
WELT Du sires 
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Write io Beech Aicratt Corporation, Sl E Cert 
Wichita. Foori385 B20. Please write on yOu Go 
| perry leet Ta, wile r ah FL iF ASie rk] fitle ATE | 
| wou a pilot? Arcratt owner? Thank you 
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